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Considerable interest, as is evinced by the corre- 
spondence it has aroused, is being taken in the 
subject of the recruitment and subsequent training 
of apprentices for the foundry industry. Equally 
important is the future supply of its technical 
executives. Before the war, the two major sources 
of specialised supply were the Foundry School in 
Birmingham and the Metallurgical Department of 
Sheffield University. The former had to cease its 
activity on the outbreak of war, as the majority 
of its students were already qualified either 
practically or academically, and sought tuition in 
the field where they lacked knowledge. The 
University of Sheffield has continued for seven 
years, and about 30 per cent. of all the metal- 
lurgical students have chosen to attend the foundry 
courses. Of the sixteen individuals who so elected, 
nine have graduated with honours, two obtained 
the ordinary degree, and one has been awarded the 
associateship. Very unfortunately this does not 
mean that the foundry industry has been enriched 
by the acquisition of sixteen well-trained techno- 
logists, as these youths on graduating obviously 
take the best job available to them, and though 
trained in foundry practice they are more often 
than not snapped up by other metallurgical indus- 
tries. On a recent visit to Sheffield, we were 
informed by Prof. J. H. Andrew, who has so 
enthusiastically sponsored this development, that 
foundry owners desiring the services of graduates 
should note that normally the academic year 
ends in June, but nowadays, with four in- 
stead of three terms a year, the month is 
March. Sheffield is a vast metallurgical centre, 
and many students can be absorbed locally, but 
the average graduate is attracted by a situation 
away from his home town. We thus presume that 
most of the students are recruited locally. It is 
of great importance to realise that since the estab- 
lishment of foundry courses in Sheffield, the 
University has become a major centre for foundry 
research work. This has a beneficial effect by 
causing all associated with foundry practice 
throughout the world to have a high regard for 
students graduating from an established research 


centre. The researches to which we refer are those 
conducted by the Professor and his colleagues, 
especially those in the Refractory Department, and 
published, usually as contributions to the Steel 
Castings Research Committee of the Iron and Steel 
Institute. The results divulged are of outstanding 
merit, and have made a material contribution to 
the fundamental knowledge of foundry practice, 
and more recently to the more pressing questions 
of substitute materials. 

Universities rely upon the positions attained by 
graduates in afterlife and the worth of their 
researches in realms of art, literature, medicine, 
law, and the sciences for advertisement. So far 
as metallurgy and cognate subjects are concerned, 
viewed from both these angles, Sheffield University 
has indeed a proud record. 


A Better Balance 


Non-ferrous foundrymen on both sides of the 
Atlantic seem to imagine that they do not get 
a fair show in the activities of technical associa- 
tions devoted to foundry practice. This is not 
altogether true, nor is it the fault of those whose 
interests are centred in cast iron. However, non- 
ferrous technicians may rest assured that their 
complaint is not falling on deaf ears, for it is 
obvious that such progressive bodies as _ the 
American Foundrymen’s Association and the Insti- 
tute of British Foundrymen have already taken or 
will take energetic steps to ensure an equitable 
balance as between ferrous and non-ferrous 
foundry practice in the arrangements of their 
technical activities. 
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CORRESPONDENCE 


|We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.) 


FOUNDRY EDUCATION 
To the Editor of THE FOUNDRY TRADE JOURNAL 


Sir,—Everyone admits that there is a dearth of 
apprentices in our foundries, and everyone knows 
that we must have an influx of young men to train as 
future skilled moulders. 

It is agreed that skilled moulders will always be 
needed, but the question is—* What can be done to 
attract the youth of our generation into the 
foundries?” ‘There are two problems to tackle; first 
to get the boys into the foundries, and secondly to 
hold their interest and make them want to stay. 

The writer feels that boys are influenced against 
moulding by their fathers. No doubt the latter have 
either been connected with backward foundries or 
have heard what “dirty places” they are, with the 
result that fathers are determined that their sons shall 
“work at something better.” If this influence were 
countered by educational propaganda telling the merits 
of the moulding trade, a big step would be taken 
towards killing the old ideas. Such propaganda 
should be on a national basis, and should be sponsored 
by the Institute of British Foundrymen with the moral 
support of the Government. 

In addition, foundry owners should give increased 
facilities for schoolboys to see their shops together 
with an adequate explanation of what is being done. 
They should do all they can, too, to improve condi- 
tions, and when the boys come along to work for 
them the foundry owners should provide systematic 
training both in the art and the theory, with the result 
that before long the number of apprentices would 
increase. 

What is wanted, therefore, is a scheme designed to 
prove to boys of to-day, and to their parents, that 
founding is as skilled, as profitable, and as important 
as any other branch of the engineering industry. 

Yours, etc., 
Louis G. W. PALETHORPE, A.I.C. 

Leeds. 

December 11, 1942. 


[The Institute of British Foundrymen could not, 
according to our interpretation, undertake direct 
national propaganda. It does, however, by the 
organisation of technical sessions and educational 
activities, make a sustained indirect propaganda for 
the general good of the industry.—Epitor.] 


GREEN SAND MAGNESIUM CASTINGS 
To the Editor of THE FOUNDRY TRADE JOURNAL. 
Sir,—Please allow me to correct the rather sweep- 
ing statement made in Mr, Ladham’s aarticle on 
“Magnesium Alloy Founding,” in your issue of 
December 10, 1942, to the effect that “all moulds 
must be dried.” My experience proves that the 


(Continued at foot of next column.) 
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DOUBLE COREBOXES 


By ‘“ CHECKER.” 


When a considerable number of small plain cores 
are required, it is a good policy to make a double 
corebox, so that two cores can be made side by side 
as shown in Fig. 1. This saves the coremaker’s time, 
as he puts the corebox together and parts it for two 
cores, instead of for every one. Should the cores 
required be very small, there is no reason why more 
than two cores should not be made out of one corebox 
at a time. 


Square or rectangular cores are often made from 
coreboxes in halves, and when this is the case they 
should be jointed across the corners as shown in 
Fig. 2, this allows the coremaker to withdraw the 
corebox from the cores without difficulty. If two 
cores of different shape and length are required for a 
casting, they can be incorporated in one corebox, 
provided that the difference in size is not too great, 
the difference in the depth of the cores can be 
adjusted by means of a step on the top of the 
corebox as shown in Fig. 3. 


(Concluded from previous column.) 


majority of magnesium moulds of small to medium 
size need not be dried at all (and are not in my own 
firm), except in certain cases where, say, the section 
is very thin or the area great. Care must be taken, 
of course, to control the moisture content of the 
sand.—Yours, etc., 


23, Northfield Avenue, 
Hanham, Bristol. 
December 14, 1942. 


A. J. ROSTRON. 
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UNUSUAL PATTERNS AND SPECIAL EQUIPMENT 
FOR WAR PRODUCTION* 
By WILFRED C. PERRY, A.M.I.Mech.E. 


[Abridged] 

Patternmaking dates back to the time when articles 
of lead and copper were melted and run on the ground 
for the use of man. In 1487 the great Italian painter, 
Da Vinci, made a drawing of what was called “ The 
Courtyard of a Foundry,” and from this one can 
see that it is much the same as up to 1914. The 
pipes were made in a special box part and hand 
methods of movement much the same as in some 
foundries to-day. 

To-day large patternshops employing from 100 men 
upwards control the output of large engineering estab- 
lishments. To produce modern patterns requires the 
skill of the finest woodworker with a good knowledge 
of subsidiary crafts, and one must realise that the 
patternshop is expected to supply patterns from the 
size of a penny, some even smaller, such as boot 
protectors, to those required for castings weighing up 
to 100 tons or more for large press bodies and ship 
parts. 

The most suitable woods are pinus-strobus or 
Canadian yellow pine, a nice working soft wood, 
and African or Honduras mahogany for better class 
patterns and hard use. Wood should be seasoned first 
in the open air, but preferably sheltered from rain and 
snow, piled so that the air can circulate between all 
boards for about one year. Straight grain logs are 
necessary in order to work the varying shapes, and 
they also keep more true under changing conditions 
in the foundry, stores, etc. 

The shrinkage ratio of these woods, being very low, 
is greatly in their favour, and patterns properly con- 
structed give very little trouble with regard to this 
and warping. The patternmaker is seldom required to 
make two patterns that are identical, therefore his 
work is interesting and varied, and he must be pre- 
pared to apply to the solution of new problems, the 
principles he has gained from previous experience. 

Metal patterns seem to have become part of the 
trade, and nearly 50 per cent. of the men employed 
have had to change over to this class of work. 

Tank track castings in manganese steel have been 
one of the greatest tests ever expected of foundry or 
patternshop. Large steel foundries have been equipped, 
in districts where female labour has never previously 
been used in foundry work, with the result that 
hundreds of thousands of track links have been pro- 
duced by means of metal patterns. No machining 
operations are carried out on these castings, and when 
castings from’ different foundries are mixed 
together, they must assemble within predetermined 


* Paper read before the East Midlands Branch of the Institute of 
British Foundrymen, Mr. G. L, Harbach presiding. 


limits of + or — ;¢ in. in 10 to 12 links even on the 
largest type of track. This example illustrates that 
the patternshops are keeping up with the present rate 
of progress. 

The author had been privileged to be selected to 
face the problem of interchangeable patterns, core- 
drying equipment and a special type of corebox, etc., 
for quantity production. He did not wish to claim 
that they had in every case supplied a perfect job, 
but foundries have commenced production and have 
overcome the initial difficulties, after which they had 


Fic. 1.~—PATTERN FOR LARGE STEEL RAM. 


not only kept the equipment going, but had shown 
many ways of improving the pattern equipment. One 
pattern recently returned for alteration had produced 
over 100,000 moulds or 200,000 castings. 

Mr. Perry expressed the opinion that the best 
material for the production of metal patterns was 
cast iron, and failing this material, aluminium D.T.424 
or a brass alloy, containing 70 per cent. copper, 27 per 
cent. zinc, 2 per cent. tin, and 1 per cent. lead. 

The author illustrated his talk with 64 slides of 
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Unusual Patterns 


pattern equipment which, together with several various 
types of wood and metal patterns in stages of con- 
struction used for demonstration purposes, formed a 
most interesting evening. 


DISCUSSION 


Mr. HARBACH Opened the discussion by saying 
everybody present was very grateful to Mr. Perry for 
giving such an interesting lecture and bringing along 
a desirable display of exhibits. 

Mr. F. G. Butters said he was surprised to learn 
that the Vauxhall back axle pattern was cast in 
aluminium. Were these cast in one block? The 
runner pin was apparently omitted. Was this part of 
the pattern equipment or was it loose? For aircraft 


* Fic. 2.—METAL PATTERNS FOR MATILDA TANK 
TRACK IN COURSE OF MANUFACTURE. 


components dimensional accuracy was vital, and the 
cost of such equipment was fully justified for this 
reason. However, such a remarkable standard of 
perfection was not always permissible, even in a 
repetition foundry, except when very large demands 
warrant it. 

Mr. Perry said personal experience had indicated 
that a pattern should not be constructed in several 
parts, and there must be, if possible, even metal 
section throughout, otherwise aluminium patterns were 
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useless. They should be } in. thick all over. He 
considered that runner pins should be designed in 
collaboration with each foundry. When requested 
loose runners were supplied, as was shown by the tank 
track patterns, but amongst the foundries there was 
no standard practice. 


Kiln-Dried Timber 


Mr. MARSHALL (Derby), speaking on the subject of 
materials, said the author mentioned that English 
timber was now being used; could he give further 
information regarding the time necessary for satis- 
factorily natural seasoning of this wood, or had he 
any experience of “kiln” drying to hasten this pro- 
cess? The author was apparently fortunate in secur- 
ing excellent aluminium castings for his patternwork. 
Were these made in his own works, because, if so, 
there must be available a highly skilled moulder, 
although in the Paper he denied any real experience 
in this direction. 

In connection with a large Diesel engine cylinder 
block, which had been illustrated, the coremaking 
equipment had not been dealt with. Was the core made 
as a whole, or individual cylinders, etc., assembled 
as separate cores, and, if so, was some form of 
assembly jig necessary? He had recently been privi- 
leged of seeing both patternwork and coremaking 
equipment for the Merlin cylinder block referred to 
by Mr. Perry, and was of the opinion that the core 
assembly jig was one of the finer points. Had Mr. 
Perry any experience of this type of complicated jig 
and would he enlarge in this direction? 

In another illustration, the patterns for a _ well- 
known type of smoke bomb was shown, together with 
what appeared to be a core matrix. Were coreboxes 
made from this, or alternatively were “ master” pat- 
terns and machined coreboxes made? If so, had 
such equipment as the Keller machine been used and 
what was Mr. Perry’s opinion of this type of tool 
for patternwork? Also, had the author any experi- 
ence with this type of mould made entirely in cores? 
This method had been resorted to by some foundries, 
and had resulted in accurate dimensions, particularly 
on the outside. 

Finally, had the lecturer any experience of working 
track link patterns as loose patterns and mounting 
them on ordinary flat plates? Did he agree that this 
method was quicker and more accurate when the 
majority of finishing was of necessity hand work? 


Air-Seasoning of Timber Safer 


Mr. Perry, in reply, said in order to help the 
shipping situation patternmakers now used English 
timber for patterns for very heavy castings. The 
trade was certainly not encouraged to make anything 
with any detail except in Canadian pine or mahogany. 
He had no experience of kiln drying, but thought that 
if any wood was used before it had had at least 
six months’ seasoning, it had a tendency to warp and 
shrink. He understood that some concerns had found 
that kiln drying seemed to be quite successful, but it 
was still best to give the timber a few months’ air 
drying. 
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Unusual Patterns . 


The aluminium castings referred to were made at 
a small foundry near his works, and success had been 
achieved, as the product carried a smooth surface and 
showed up sound on machining. The metal used was 
D.T.D.424. As to the large Diesel engine cylinder 
block, cores were made separately in small units so 
that with slight alteration castings of three, four, five 
or six cylinders could be produced. No jigs were 
made for the foundries except when sketches were 
supplied, though some wonderful jigs were in use in 
automobile foundries. Patternmakers were usually 
employed who made the jigs and examined the cores. 
They were gradually seconded from the patternshop 
to the foundry and he thought these men developed 
and made their own jigs. 

As far as coreboxes for the small bomb were con- 
cerned, this equipment was supplied to a stove grate 
firm who ran plaster corebox patterns off the core 
matrix supplied. He did not know whether they were 
successful, but he had visited a foundry in Scotland 
where they cast their own core- 
boxes without any machining by 
plaster models from the master 
patterns he supplied. Moulds 
were now being made entirely 
from core assemblies. One firm 
was making quite big drums by 
assembling four cores. Also. 
most cylinder heads and small 
complicated jobs were made by 

irls who had never seen a 
oundry. 

Owing to the various types of 
moulding machines now in use 
he did not favour the mounting 
of loose patterns for tank treads 
on iron and wood plates. First, 
the joints are never flat, and 
moreover there must not be any ‘a 
parts that work loose and cause izx=-> 
trouble. 


Machine Horn Gate Patterns 


Mr. H. L. SANDERS said the lecturer had explained 
how he marked out the plate and machined the plain 
surfaces. When machining the horn, did he cant the 
table and, when milling curved surfaces like the core 
prints, how did he work round them? In view of the 
accuracy of the castings in which he was interested 
on which there was no machining and enormous quan- 
tities to be made, accurate dimensions were essential 
for interchangeability; he would not regard the quality 
or cost of patterns unreasonable. In fact, in a job 
of this character it was essential to start off with an 
accurately machined pattern. 

In reply, Mr. Perry said he would not cant the 
table of the milling machine for the making of the 
angles of the horn. The method employed was to 
set the degree of the angle on the dial of the machine 
head and then to mill the full area from top to bottom 
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in one operation. For the round prints he made and 
used special concave cutters. 


Supercharger Coreboxes 


Mr. E. HoLianp asked for more details as to the 
large supercharger corebox exhibited. How was this 
rammed up? Was it made in halves and strickled off, 
or was it rammed complete? He envisaged a great 
difficulty in ramming the extreme points. He noticed 
the cast aluminium plates were machined over both 
plate and pattern. Did Mr. Perry experience any diffi- 
culty in matching up awkward contours between the 
two joint lines of the pattern? Did he arrive at cor- 
rect matching by a trial and error casting? The lec- 
turer had told of experimenting with a 10 per cent. 
copper-aluminium alloy. He, too, had experimented 
with a similar alloy and found that for easy machin- 
ing and strength a 74 per cent. copper was much better, 
for a percentage higher than 8 per cent. copper gave 
rise to brittleness. He noticed that an axle case was 
shown as a single piece. Mr. Perry stated that, owing 
to bosses, brackets, etc., it was only possible to machine 
the coreprints on the aluminium pattern. Had Mr. 


Fic. 3.—METAL PATTERNS AS USED ON BRITISH TANKS. 


Perry considered leaving off these bosses, etc., machin- 
ing the body and then attaching them by aluminium 
soldering. He had cut a 0.567 in. dia. aluminium 
alloy test-bar in two, soldered the two halves together, 
and, on tensile testing, obtained a reading of 5.6 tons 
with 14 per cent. elongation. 


Pattern Alterations 


After Mr. Perry had demonstrated the methods used 
of producing the supercharger core, he said that his 
firm had never used trial or error castings, because 
the men had developed the making of templates so 
accurately. They were recently called on to make 
some patterns for the U.S.A. and, when made, he was 
satisfied that these were correct without tests. For- 
tunately, the supply department concerned helped con- 
siderably by allowing slight alterations for moulding 
and for the joints to be moved. Many sets of patterns 
had been sent out for links and not one single pattern 
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Unusual Patterns 


had been returned. 

Cast-iron coreboxes were now being introduced for 
the core-blowing machine. Until about two months 
ago all coreboxes were made in D.T.D.424, four sets 
of boxes being supplied with each set of patterns. 
These boxes were worn out in a few days, so from 
now on all will have to be in cast iron when used 
for core-blowing machines. 

Much time, thought and inquiry had been spent on 
aluminium repairs to try and save patterns and core- 
boxes which had worn or were modified. Electric 
welding could be used. Mr. Perry recently had some 
patterns returned which had cracked around the plate. 
These repairs were successfully welded. He pointed 
out that, when welding, it was essential to heat up the 
pattern carefully, as this often caused distortion and 
spoilt a costly pattern. A better way was to cut away 
a fairly large piece, and fix in a new casting when the 
design was modified. 


Deterioration of Stored Aluminium 

Mr. S. H. Russert (Past-President) said the 
extended use of aluminium for patterns and coreboxes 
under wartime conditions raised a problem as to 
whether aluminium would also be successfully used 
for normal peacetime production when patterns had 
to be stored for considerable intervals and were not 
in regular use. Did Mr. Perry believe that an alloy 
had been developed which would be satisfactory under 
such conditions? 

Had Mr. Perry any experience of hard steel or 
alloy inserts being placed in aluminium coreboxes to 
minimise the effect of wear? There were now methods 
of depositing hard wearing materials such as 
chromium, nickel, etc., on to metals, and did Mr. 
Perry think that this process could be usefully em- 
ployed on these coreboxes? 

One illustration shown reminded him of a mutual 
experience in which it was found necessary to make 
the coreboxes for a large trunk to standard rule 
dimensions, although normal shrinkage allowance was 
made on the pattern. Did he find a similar experi- 
ence with cored aluminium castings? To obtain 
increased life, had the lecturer considered the fabrica- 
tion of certain coreboxes instead of using castings? 
Finally he asked for Mr. Perry’s experience as to the 
standardised colour scheme for pattern-parts, and 
whether there had been any substantial response to 
the appeal for uniformity. 


Standard Pattern Colour Scheme Ignored 


Mr. PERRY regretted he had not been able to do 
the experimental work on aluminium coreboxes as 
was the case in ordinary times. One very large firm 
had all aluminium coreboxes for use with blowing 
machines, which were painted a bright red. Pattern- 
makers daily examined the corebox paint, and any 
part which was worn showed up the metallic surface. 
Such parts were then renewed in steel. This method 
was as cheap and satisfactory as making them in 


DECEMBER 31, 1942 


cast iron. No doubt aluminium could last much 
longer if it was cared for properly. 


Large Diesel Engines 

Coreboxes had to be made to standard rule. 
Different contractions were used for various jobs, based 
upon long experience. For instance, in the case of 
aluminium, for years one in 77 up to 96, according 
to size, was used, but it was found that the larger 
jobs tended to be increased, so about 16 months ago 
it was decided to change over to one in 96 for all 
patterns. So far as chills were concerned, he still 
thought that patternmakers need not concern them- 
selves whether the foundry was going to chill or 
not, as this was purely a foundry job. When the 
standardised pattern colour scheme was introduced, 
he approached several of his customers, and received 
no support. They insisted that they had always bought 
the patterns painted red or other colour, and would 
continue to do so. Nowadays most insisted that the 
machine face should be painted yellow. 

Mr. H. HAYDEN asked whether the runner heads 
were incorporated on the patterns. Were they actually 
attached to the pattern or were they worked loose? 

Mr. Perry replied that, varying with the type of 
pattern, both systems were used. 


Vote of Thanks 

Mr. F. G. BUTTERS, in proposing a vote of thanks. 
referred to the Keller machine, which had every 
appearance of being useful in the author’s organisa- 
tion. Moreover, he suggested reducing the weight of 
core carriers on account of the increasing use. 
Aluminium had its shortcomings in respect of wear 
and distortion, and he believed by reducing the weight 
of cast-iron ores, a useful purpose would be served. 

After the proposition had been seconded by Mr. 
H. J. Beck, and endorsed by the meeting, the author 
returned thanks, and said that whilst his firm could 
usefully employ a Keller, he thought they were very 
slow. For the types of patterns exhibited, he preferred 
to use the Wadkin milling machine installed in his 
works. The milling cutter on a Keller is only about 
the size of a pencil, and he could make plates in a 
quarter of the time they could be made on a Keller 
with such small cutters. There were parts 
of such plates where it would certainly be a great 
saving to have a Keller machine. He was, however, 
installing a Cincinnati machine provided with a copy- 
ing attachment of a similar character. Foundries 
continued to use their own cast-iron coreboxes, and 
the girls did not seem to get unduly tired. Finally 
he paid a tribute to his staff of patternmakers, with- 
out whom it would be impossible to do the fine work 
which he had exhibited. 


A SIGNAL HONOUR 

The Council of the Association of Brass and Bronze 
Founders has requested THE FOUNDRY TRADE JOURNAL 
to act as its Official Organ. This offer has been grate- 
fully accepted, as it is realised that the energetic and 
progressive policy shown by the new Association is 
one that cannot fail to command the admiration and 
endorsement of the vast majority of our readers. 
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FUEL EFFICIENCY AND ECONOMY IN 
IRONFOUNDING 


IRONFOUNDING INDUSTRY FUEL COMMITTEE 
FORMED 


The Council of Ironfoundry Associations has 
appointed, through its Technical Committee, an Iron- 
founding Industry Fuel Committee, to work in con- 
junction with the Ministry of Fuel and Power, which 
has Officially recognised the Committee and its Fuel 
Officer, Mr. W. J. Driscoll, B.Sc.(Eng.)(Hons.). The 
Council of Ironfoundry Associations is being assisted 
in this matter by two co-operating organisations, the 
British Cast Iron Research Association, the director 
of which, Mr. J. G. Pearce, is chairman of the new 
Committee, and the Institute of British Foundrymen, 
the acting secretary of which, Mr. J. Bolton, is Secre- 
tary. The other members of the Committee are Mr. 
J. W. Gardom, Dr. H. Hartley, Dr. J. E. Hurst, Mr. 
A. E. Peace, Mr. P. A. Russell, and Mr. FitzHerbert 
Wright. 

The Committee will be supported by a number of 
regional panels, now in process of formation. The 
regions and their headquarters will correspond 
approximately with the regions of the Ministry of 
Fuel and Power referred to below, although in some 
of the areas two foundry panels will operate. 

The Ministry of Fuel and Power, as is well known, 
is undertaking a nation-wide campaign to ensure the 
fullest economy in the use of fuel of all kinds, and 
in the industrial field is working through trade associa- 
tions, assisted by their appropriate technical bodies. 
The Ministry itself is advised by its own Fuel 
Efficiency Committee, and has appointed regional fuel 
and power controllers, who are advised in turn by 
the regional fuel efficiency committees and the fuel 
efficiency committees of the various trade associations. 

The regional committees of the Ministry have at 
their disposal panels of engineers who are technical 
experts in the use of all fuels—coal, gas, electricity 
and oil. Advice can be obtained from these experts, 
and visits to works arranged if necessary through the 
secretaries of the regional fuel efficiency committees, 
the addresses of whom are given below. 

The Ironfounding Industry Fuel Committee will 
co-operate with the Iron and Steel Control on the 
evaluation of statistics of fuel consumption in, and 
output of, the industry, and assist the industry in 
dealing with fuel problems, and in securing the fullest 
economy consistent with technical efficiency, for it 
must be borne in mind that in ironfounding the fuel 
used for melting is not merely a fuel but a material 
affecting the composition and properties of the product 
to a considerable degree. It will, through the regional 
panels, arrange lectures, discussions, and promote 
educational courses when these would serve a useful 
purpose. It will, with the help of the Ministry, provide 
technical information and publicity matter. The 
Committee urge foundries to provide a fuel officer 
responsible for economy in their works. He may be 
a full-time officer for a large works or group of 
associated works, or part time, as may be found con- 
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venient. The Committee hope to bring these fuel 
Officers into contact for mutual discussion. 

The Committee will work on a national basis for 
the special aspects of foundry work. In general it 
will not attempt to provide advice on steam raising, 
power production, heating or lighting, which is avail- 
able through the regional committees of the Ministry, 
but will concentrate on economy in and efficiency 
of foundry melting furnaces of all types, of annealing 
and heat-treatment furnaces, including those used in 
malleable manufacture, of stoves for mould and core 
drying, and of other foundry applications of fuel. In 
this specialised field the Committee hope to receive 
assistance from, and to offer co-operation to other 
industries, ferrous and non-ferrous. 

A list will shortly be published giving the locations 
of the regional panels of the Ironfounding Industry 
Fuel Committee, their secretaries and the areas covered 
by each. In the meantime, however, ironfounders re- 

uiring advice on fuel economy matters relating to 
oundry operations, or who can supply information 
or suggestions which may be of use to the Committee, 
are invited to write to the Fuel Officer, Ironfounding 
Industry Fuel Committee, Alvechurch, Birmingham. 


List of Secretaries of Regional Fuel Efficiency 
Committees 

The following is a list of the secretaries of the 
Regional Fuel Efficiency Committees of the Ministry 
of Fuel and Power, giving the region and area covered. 

Scotland, covering the whole of Scotland. Secre- 
tary: Mr. J. Edward, Area Combustion Engineer, 
C.U.J.C. Offices, Building Centre (Scotland), Limited, 
425, Sauchiehall Street, Glasgow, C.2 

North Wales, covering Anglesey, Caernarvon, 
Flint, Denbigh, Merioneth, and Montgomery. Secre- 
tary: Mr. R. G. Evans, Llay Main Collieries, Llay, 
near Wrexham. 

South Wales, covering Cardigan, Radnor, Pembroke, 
Carmarthen, Brecknock, Glamorgan, Monmouth. 
Secretary: Mr. R. H. Sandon, Powell Duffryn House, 
Cardiff. 

Northern Region, covering Northumberland, Dur- 
ham, and the North Riding of Yorkshire. Secretary: 
Production Director, North Regional Fuel Efficiency 
Committee, c/o T. Hornsby, Ministry of Fuel and 
Power, Milburn House, Newcastle-upon-Tyne. 

North Eastern Region, covering the East and West 
Ridings of Yorkshire. Secretary: Mr. G. R. Hinch- 
cliffe, Regional Services Director, Britannia House, 
Wellington Street, Leeds. 

North Western Region, covering Cumberland, West- 
morland, Lancashire, Cheshire, and north western 
Derbyshire. Secretary: Mr. L. J. Robinson, Ministry 
of Fuel and Power, Burton Road, West Didsbury, 
Manchester, 20. 

North Midland Region, covering Nottingham, Lin- 
coln, Leicester, Rutland, Northampton, Derby. Secre- 
tary: Mr. W. L. Turner, Ministry of Fuel and 
Power, Castlegate House, Castlegate, Nottingham. 

Midland Region, covering Shropshire, Stafford, Here- 
ford, Worcester, and Warwick. Secretary: Dr. S. G 
Ward, The University, Edgbaston, Birmingham. 
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Eastern Region, covering Norfolk, Suffolk, Bedford, 
Cambridge, Huntingdon, and those parts of Herts and 
Essex not included in the Metropolitan Police District. 
Secretary: Mr. D. H. Jonas, New Court, Trinity 
College, Cambridge. 

London and South Eastern Region, covering the 
Metropolitan Police District, Sussex, and that part of 
Kent and Surrey not included in the Metropolitan 
Police District, Secretary: Mr. P. J. McLean, County 
House, 46-47, New Broad Street, London, E.C.2. 

South Western Region, covering Gloucester, Wilt- 
shire, Somerset, Devon, and Cornwall. Secretary: Mr. 
O. Carpenter, Hyde Lodge Mansions, Westbury Park, 
Bristol, 6. 

Southern Region, covering Oxford, Buckingham, 
Berkshire, Hampshire, Dorset, Isle of Wight. Secre- 
tary: Mr. H. Morgan, Chief Executive Officer, 
Southern Regional Office, Whiteknights Park, Earley, 
Reading. 


ZINC ALLOY DIE CASTERS’ 
ASSOCIATION 


An association, known as the Zinc Alloy Die 
Casters’ Association, and comprising most of the lead- 
ing producers of zinc alloy die castings in this country, 
has recently been formed. One of the principal 
objects of the Association is to enable greater co- 
operation between the industry and Government de- 
partments. By means of the Association, the industry 
can put forward its views as a collective body, and 
Government departments can put their views to the 
industry as a whole. Although the Association was 
formed principally to fulfil this object, it is proposed 
that the Association will continue to function during 
peacetime, and much of its work is, of course, 
applicable both in war and in peace. Among the 
Association’s other aims is the improvement of the 
technique of zinc alloy die casting, and the promotion 
of a fuller appreciation of the properties and applica- 
tions of the castings. 

The members elected to serve on the Council during 
the first year are:—Mr. R. Whitehead, chairman 
(Wolverhampton Die-Casting Company, Limited); Mr. 
M. Ferguson, deputy chairman (Metal Castings, 
Limited); Mr. A. E. Mills (British Die Casting & 
Engineering Company, Limited); Mr. J. W. Cartlidge 
(Dyson & Company, Enfield (1919), Limited); Mr. C. C. 
Bissett (Fry’s Diecastings, Limited); Mr. J. Hutton 
(Joseph Lucas, Limited); Mr. J. Taylor (The Patent 
Die-Castings Company, Limited); Mr. J. Clubley 
Armstrong (H. J. Thorman Engineering Company, 
Limited); Mr. E. B. Hill (Charles Hill & Company, 
Limited); Mr. S. A. Walters (Avon Diecasting Com- 
pany, Limited), and Mr. N. F. Stockbridge (AC 
Sphinx Sparking Plug Company, Limited). 

The address of the Association is the same as that 
of the Zinc Development Association, which is at 
Lincoln House, Turl Street, Oxford. 


DECEMBER 31, 1942 


PATTERNMAKING WRINKLES—VIII 
By “Cnr” 

The tendency for timber to warp is very apparent 
to the patternmaker and methods have to be adopted 
to ensure that the pattern remains true after construc- 
tion. A simple example of the necessity of building 
certain patterns from a number of pieces of timber 
instead of from one piece is illustrated by Figs. 1 
and 2. Im each case these are circular discs, 18 in. 
dia. and 2 in. thick. In Fig. 1 the pattern is of one 
piece of timber and it is certain that after a short 
while this will distort and be useless for the purpose 
intended. Fig. 2, however, shows a piece, A, secured 
to another piece, B, the grain of which is at right 
angle to A. On to the ridge formed on B by the 


FIG.3. 


smaller diameter of A a number of segments, C, are 
secured, while on to these a further course of seg- 
ments, D, are fitted. This construction is sound in 
that the crossed timber keeps the pattern from warp- 
ing, while the segmental rim ensures a_ constant 
diameter. Small circular cover castings which are 
not required in sufficient numbers to warrant a pat- 
tern plate or metal pattern, can very well be built 
with three-ply wood and result in a stronger pattern 
than one turned from a single piece of timber. In 
Fig. 3 a cover of 6-in. dia. is required with a centre 
plate of 4 in. thickness and a rim 1 in. wide by 
4 in. deep. A piece of three-ply, 4 in. thick, 43 in. 
dia., is secured to another piece of 64 in. dia. Around 
the 4} in. dia. piece is fitted a number of segments 
4 in. thick. This pattern can now be turned to the 
required diameter and the recess turned, leaving a nice 
fillet in the corners. 


New Youngstown Blast Furnace 


The new “D” blast furnace at the Campbell plant 
of the Youngstown Sheet & Tube Company is now in 
production, the first cast being made only 84 days 
after the old stack, which it replaced, was blown out. 
To gain production and save time, the furnace was 
erected on a temporary foundation. Simultaneously, 
the old furnace was being razed and its foundation was 
being replaced with a new, heavier foundation. Then, 
when both the new furnace and the foundations were 
ready, the stack was moved to its new setting. It is 
estimated that by speeding up construction in this 
manner a total of 70,360 tons of iron was gained, inas- 
much as this amount of scrap would have been re- 
quired to keep the open-hearth furnaces going. With 
a rated capacity of 1,050 tons daily, or about 385,000 
tons a year, the new “D™” stack boosts the Youngs- 
town district’s rated iron capacity about 9,000 tons per 
month, or 110,000 tons a year. Capacity of the old 
“D” stack, built in 1913, was 750 tons per day. 
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MAKING NAVY STEEL IN BASIC 
ELECTRIC FURNACES* 


By S. W. BRINSON and F. B. ANDERSON 


Development of Steelmaking Capacity 

The electric steel melting plant at the Norfolk Navy 
Yard, as it is now constituted, has the largest electric 
steel melting capacity of any navy yard, and perhaps 
the largest melting capacity regardless of the process. 
In fact, it perhaps may be the largest electric melting 
capacity of any foundry in the country where the out- 
put is poured entirely in castings. 

The first steel melting unit was a 2-ton, side-blown 
Tropenas converter, and was installed in the old 
foundry in 1913. In 1918, when the new foundry was 
built, a 6-ton, botitom-conducting, basic Greaves- 
Etchells furnace was installed. This furnace has a 
sub-station of 1,500 k.v.a. Regardless of what may 
be the disadvantages of this furnace, it has made many 
tons of good steel over the years, and it had some 
advantages which were incorporated in the specifica- 
tions of the newest furnaces. Due to its shape, it can 
be well overloaded and a number of 19-ton alloy heats 
have been made in it, with heats of from 11 to 154 
tons being quite common. 

When the post-war depression of 1921 came about, 
there was insufficient work to keep the electric furnace 
in commission, and recourse was had to the converter. 
About 1923, however, a 3-ton Greaves-Etchells fur- 
nace of the same type was installed. This had been 
formerly installed at another yard. With these two 
furnaces available, six castings, each requiring 28 tons 
of alloy steel, were poured. 

In 1928 a 1,000-lb. Lectromelt furnace, having a 
375-k.v.a. sub-station, was installed, primarily for 
making small quantities of special steel and for test 
work. Subsequently this furnace has proved extremely 
valuable in pouring very thin wall castings, of which 
there are many to make, and without it, it is doubtful 
that they could have been successfully made. Heats 
of 2,500 Ibs. have been made in this furnace. 

During 1933 the 3-ton Greaves-Etchells furnace was 
replaced by a 3-ton, top-charge Lectromelt furnace 
with a 3,000-k.v.a. sub-station. A tap changer is built 
on the transformer, which gives a selection of any of 
four previously selected voltages by push-button con- 
trol. Current normal heats in this furnace are 7 to 
8 tons, and heats as high as 10} tons have been made. 

Recently the foundry has completed the installation 
of two additional furnaces—a 500-lb. Lectromelt and 
a 12-ft. diameter top-charge Swindell. The 500-lb. 
Lectromelt was purchased with an 800-k.v.a. sub- 
station, and was installed for use with the old 375- 
k.v.a. sub-station, previously used for the 1,000-lb. 
furnace. The 1,000-lb. furnace was reinstalled in con- 
nection with the new 800-k.v.a. sub-station, thereby 
giving both furnaces higher rating sub-stations than 
are normally installed. 


*A Paper read before the Cleveland Meeting of the American 
——— Association and published by permission of the Navy 
partment. 
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Top-Charge Furnace 

The 12-ft. dia. Swindell top-charge furnace was pur- 
chased competitively after the specifications had been 
approved by the three leading electric furnace manu- 
facturers. This furnace is supplied with a 6,000-k.v.a. 
sub-station with push-button controlled tap changer. 
One of the features of design insisted upon, as a result 
of the use of the Greaves-Etchells furnace, was that 
the doors and tap-hole should be ported or “ dog- 
housed” out from the shell of the furnace. This 
allows the use of a flat door with the face of the 
door about 8 in. from the shell of the furnace. It is 
believed this cuts down drafts around the door and 
makes a tighter furnace. 

Another feature of the specifications was that 
“tees” in place of “ells” were to be used on all 
water piping for ease of clean out. The same speci- 
fications applied to the 3-ton Lectromelt when pur- 
chased. While it has not been necessary, up to the 
present, to push this furnace to its ultimate ro 
it is expected, under favourable conditions, to be able 
to melt 27 tons of steel at one time in it. 

While the primary purpose of the Paper is to dis- 
cuss the manufacture of steel, as a matter of interest, 
it may be well to digress for a moment to other uses 
of the furnace. For several years the Norfolk Navy 
Yard has manufactured synthetically in the electric 
furnace practically all of the Monel metal used in the 
Navy. In addition to this, the Yard has cast three 
heats of 84 tons each of special silicon-Monel for 
experimental propellers, as well as a number of smaller 
heats. From time to time, the small furnaces are 
used to make bronze hardeners out of non-ferrous 
scrap at great savings. 

A number of different kinds of steel are made, in- 
cluding plain, hard, nickel-chromium, carbon-molyb- 
denum, ordnance, manganese and corrosion resistant. 
These steels are poured into various castings with sec- 
tions ranging from } in. to 18 in.; from simple anchor 
castings to very complicated turbine castings; from 
castings weighing a few ounces to those requiring 28 
tons to pour. It can, therefore, be seen that the out- 
put covers pone the whole range of steel castings. 

In a steel foundry such as that at the Norfolk Navy 
Yard, where sections and size vary to such an extent, 
where capacity is needed to pour the largest casting, 
yet be able to run the thinnest section, and where suc 
large capacity is considered in the light of a military 
necessity, necessarily, the operation of the furnaces 
is on an intermittent basis. 


Refractories 

Refractory material which may be satisfactory in 
some plants, where methods of operations differ, would 
not be satisfactory here. The Greaves-Etchells fur- 
nace, with a conducting hearth, was necessarily a 
single rammed bottom, that is, the whole bottom of 
13-in. magnesite was rammed before any burning-in. 
This gave a soft bottom which readily slaked between 
heats and is one of the drawbacks of this type of 
furnace. 

The first two Lectromelts installed had burned-in 
magnesite bottoms. The best bottom material found 
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Making American Navy Steel 


up to the present, however, has been some specially 
prepared magnesite, a fine grade and a coarse grade, 
both with bonding material already added. This is 
mixed with water containing a small percentage of 
silicate of soda and in the proportion of two fine 
to one coarse and rammed in cold. 

Minor repairs between continuous heats are made 
with dolomite, but when the furnace gets cold, the 
bottom is repaired with the same material and in the 
same manner as the original bottom. In the 1,000- 
lb. furnace, this special magnesite has been found to 
be the only material which would stand up well under 
the very high temperatures at which the metal has 
to be melted to run the thinnest castings. On the 
intermijtent operation, it has been found that a good 
grade of fireclay brick will give better results than 
silica brick, which spall greatly under such operation. 
Fire-brick roofs have been used for several years. 


Comparison of 1,000-lb. and 3-Ton Furnace Operation 

On the 1,000-lb. furnace, after about 20 heats, the 
roof is lifted off and the bottom patched, mostly on 
the banks, by adding about 2 in. of bottom material. 
After patching, heats of about 1,500 lbs. are made for 
the first six heats and 2,000-lb. heats afterwards. The 
fire-brick roof is good for 40 to 50 heats. On the 
3-ton furnace with a fire-brick side wall lining, and with 
a fire-brick roof, a life of 40 to 50 heats is given. At 
this time the roof is renewed and the bottom is patched 
by adding about 1 in. of material on the flat and 
3 to 4 in. on the banks. If a special high alloy or 
Monel heat is to be made, the top crust is removed 
and replaced with new material. If the above results 
seem a little on the low side, it must be borne in mind 
that they are based on average heats of 1,850 Ibs. in 
the 1,000-lb. furnace and about 8 tons in the 3-ton 
furnace. 


The term “unorthodox” has been applied descrip- 
tively several times to some methods used at the 
Norfolk Navy Yard in the manufacture of steel cast- 
ings. All steel is made, however, in accordance with 
specifications, both chemical and physical, and the 
output has been subjected to radiographic inspection 
since 1930. The authors think, therefore, in terms of 
results and not of methods. Any method which will 
better enable them to meet these conditions is 
“orthodox” as far as they are concerned. All steel 
melting is done in electric furnaces on basic bottoms 
under double slags. The lime used is rice size and 
arrives packed, 200 Ibs. in a steel drum. If it is 
slaked, it is not used. 


A Typical Charge 
The following is the history of a 64-ton heat. If 
nickel is to be in the steel, it is put in the charge, if 
possible, along with three shovels of iron ore, 300 Ibs. 
of limestone and 200 lbs. of lime. This will give about 
the right amount of slag at the proper fluidity. It 
is felt that this affects the ductility of the steel. Wash 
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metal* is used, according to the condition of scrap, 
Melting down is done with 235 volts, with usually a 
rather fluid dead slag. The voltage is then changed 
to 110 and, if there is not a good action in the bath 
in about 10 min., a shovelful or two of iron ore is 
added. This ore is allowed to work until the slag 
has a good action and thickens up some, usually re- 
quiring about 15 min. 

Just before taking off the first slag, 0.15 per cent. 
silicon is added. This kills the heat and sets up good 
slagging conditions. The phosphorus in the scrap is 
on the low side. If it were on the high side, it would 
not be permissible to add the silicon before slagging 
off. Afiter the slag-off, 15 more points of silicon are 
added, together with all the manganese and alloys it 
is safe to add, as it is desirable to get these into the 
steel as early as possible. If there is much recarburis- 
ing, coal is added and allowed to burn from 3 to 5 
min. before the second slag is put on. 

The second slag consists of 300 lbs. of lime, 100 
Ibs. of fluorspar and 90 Ibs. of cement; about 10 Ibs. 
of coke dust, if necessary, to build up the carbon. 
After this slag has been in the furnace from 3 to 5 
min., it is sprinkled with three or four shovelsful of 
lime mixed with aluminium borings or turnings, in the 
proportion of three parts of lime to one part of 
aluminium by volume. The authors formerly used 
aluminium shot in the proportion of one part to nine 
parts of lime, but for some time have been using 
aluminium turnings and borings from the machine 
shop. In from 5 to 10 min., just as soon as the slag 
starts to melt, a foamy white slag is found. Usually, 
nothing more is added except lime. About 300 Ibs. is 
added, if the slag thins down sufficiently, as on the 
second slag an effort is made to finish on the ratio of 
40 lbs. of lime to every 1,000 Ibs. of metal. 

Sometimes a little more mixed lime and aluminium 
is added and, if the slag gets too thin, a little coke 
dust may be added. Tests are taken for preliminary 
analyses and, after results are received, all the remain- 
ing alloys are added. About 5 min. before tapping, 
another 5 to 10 points of silicon and 3 Ibs. of 40 per 
cent. ferro-titanium per ton of metal are added. A 
small shovelful of the lime and aluminium mixture is 
added on top of the ferro-titanium to drive it into the 
metal. 

If a steel with silicon under 20 points is being 
made, 0.05 per cent. aluminium is added in the furnace 
just before tapping. One Ib. of 30 to 35 per cent. 
calcium-silicide per ton of metal is added in the ladle 
when tapping. The steel is now ready for pouring. 


Control of Heat Obtained 

It is felt that the foregoing practice gives perfect 
control of the heat at all times. The refining slag, 
being always white, gives control of carbon within 
one point and other alloys may be kept very close. 
Earlier attention has been called to the fact that 
the management at the Norfolk Navy Yard foundry 
are rather complimentarily called “ unorthodox.” 


(Concluded on page 394.) 


* Comparable to Swedish white iron.—Editor. 
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DISCUSSION 


Mr. V. C. FAULKNER (hon. secretary of the Branch, 
and Past-President of the Institute and of the Branch) 
said that “tret” was the correct word given in the 
dictionary as representing the amount of a substance 
which was put on to a scale to make the beam go 
down. It was well known that in, say, the auto- 
mobile foundries, where quite small charges were used 
in the cupolas, the annual paper loss as the result of 
the tret was extraordinarily high, whereas in foundries 
where the charges were large the tret was correspond- 
ingly low. It seemed, therefore, that if, instead of a 
charge of 1 cwt., one could work with 5 cwts., there 
would be a corresponding saving in the course of 
a year. 

Referring to electric furnaces, the use of which was 
expanding rapidly in the foundry industry, he recalled 
that on one occasion, when he was starting up an 
English furnace in Milan during the war of 1914-18, 
the owner of the works there had asked him to take 
over a Bassanese furnace and to make some charges 
in it. It was of a type which he had never seen 
before, quite different from any he had handled in 
other countries. He had followed the normal English 
practice and had made a cast with about 850 units 
per ton; the previous average was 1,050 units per 
ton. Thus, an enormous saving was effected as the 
result of a change in process, and his process was 
adopted at that foundry. The fuel consumption had 
been reduced by about 20 per cent. 

Commenting on the remarks made concerning the 
operation of melting apparatus to capacity, he said 
the most extraordinary Paper ever published on the 
subject was one from an American Navy Yard, where 
there were some English furnaces, amongst others, 
and where they were overloading their furnaces to 
something of the order of 100 per cent. They must 
have obtained some very wonderful results from the 
point of view of fuel consumption; but the life of the 
furnace roofs was about half that of the normal 
furnace roof. However, they could well afford to 
pay for that from the reduced fuel bill. 

Well before the war, Germany was attempting to 
ration their ironfoundries, based not only on the most 
efficient cupola practice reported to them, but also for 
pig-iron as related to a return showing a minimum 
percentage of runners and risers. Obviously the two 
requirements in combination could not be met. 


A New Feeding Process 
Mr. A. C. Ruopes (B. Rhodes & Son, Limited, 


* Protected by Provisional Patents, but every facility will be given 
'o concerns desiring to make use of the process, 
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FUEL CONSERVATION BRASS 
AND IRON FOUNDRIES 


By FRANK HUDSON and A. E. MCRAE SMITH 


Presentation and Discussion 
of Reportat a Meeting of 
the London Branch of the 
Institute of British Foundry- 
men (Continued from page 363) 


Queen Street, Romford, Essex) discussed a new pro- 
cess* of producing castings without the use of risers, 
and exhibited two valve lid castings in monel metal, 
made by that process, the castings being exhibited in 
the machined condition. 

_ McRae SmitTH asked if they had been pressure 
tested. 

Mr. RuHOopEs replied that they had been, and that 
they were perfectly sound. Describing the process, he 
said that the purpose of headers, risers or feeders 
on a casting was to provide a reservoir of hot metal 
to feed and fill up the cavity due to contraction 
on solidification, and considerable heat was wasted in 
melting more metal than was needed to fill the mould, 
since the header had to be of such dimensions that 
liquid metal would continue to fall into the vortex 
of the header until the metal had finally solidified. 
That period of time varied with the size, mass and 
type of alloy poured and with the temperature of 
casting. 

Were it not for the loss of heat in the riser, due 
to conduction through the sand walls and radiation 
to the atmosphere, the riser itself would need to be 
no larger than would provide the metal for feeding. 
Many methods had been devised to augment feeding. 
such as rod feeding and steam pressure feeding. Both 
those methods had the disadvantage that, whereas the 
pressure on the liquid metal might be increased, 
considerable further heat losses took place, due to 
conduction up the rod and raising steam from the 
loam. Methods to prevent heat loss, such as surface 
powders, did not present a complete solution, as the 
riser must be of such size as to prevent any powder 
inclusion being drawn down in the liquid vortex 
entering the casting. 

The process of after-melting which he described was 
one which enabled a casting or ingot to be made with 
no more increase in height at the point of feeding 
than was necessary to supply liquid shrinkage allow- 
ance. That allowance was calculated before mould- 
ing the pattern or was allowed for when making the 
pattern to give the required sink which would be 
quite level and free from cavity. 

After the metal was melted and poured, an electric 
current was applied to the molten metal in such a 
way that melting continued at the point of feeding 
to prevent congealing around the walls of sand adjoin- 
ing the feeding vortex and to ensure that molten and 
superheated metal would reach the centre of the mass 
to be fed. When the mass had set, the after melting 
ceased, resulting in a reasonably flat metal surface 
requiring only a normal machining cut to finish. No 
scrap feeder head had been melted, with its conse- 
quent wastage of fuel, and in the case of high-nickel 
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alloys no expense of deterioration due to gas pick-up 
in the metal that would have been used; neither were 
there any labour or power costs involved in cutting 
off heavy risers. The current might be applied by 
carbon arc, resistance or induction, depending upon 
the size and mass of casting and the justification for 
constructing any special equipment. In the case of the 
two examples he had shown, which were two valve 
lids cast in monel, carbon arc flame was applied to 
effect that melting. The total sink in the top surface 
was approximately *% to 4 in., and a #% in. deep 
facing cut proved the tops to be clean and solid. 

Recalling that Mr. Hudson had shown that valves 
of that type were obtained in high-nickel alloys con- 
sistently sound only if poured directly on top with 
strainer runner and direct feeder under it, Mr. Rhodes 
said that valves made in that way weighed 15 Ibs., 
valve and header together, without strainer. The two 
comparable examples shown, however, weighed only 
3 Ibs. 10 oz. each as cast—a difference of more than 
11 lbs. on each casting. 

In reply to a question by Mr. Hudson, as to whether 
the cost of the current used would not outweigh the 
amount of heat used in melting the header, Mr. 
Rhodes said that only 0.9 to 1 unit was used from 
the commencement to the finish of the arcing period. 
It was found that intermittent periods of arcing only 
were necessary, so that more than one riser could be 
dealt with by one arc. Obviously, a greater heat 
equivalent than one unit would be required to melt 
the metal for the header. 

The PRESIDENT said it was interesting to reflect 
that, for every 100 tons of metal melted, about 60 
tons of castings were produced. 

Mr. McRae SniITH said that in most iron foundries 
the weight of castings produced was about 60 to 65 
per cent. of the weight of metal melted. 

The PRESIDENT added that the liquid shrinkage 
= with the composition of the metal, as from 

to 5. 


Eliminating Venting Coke 


Mr. L. E. SLATER, commenting on the Branch-Presi- 
dent’s reference to the use of material other than coke 
in large cores, pointed out that the slag running from 
the furnaces was always a bugbear. If it were run 
into a tank of water, it would granulate, and he 
suggested that in that condition it might be used 
quite safely inside the cores. At any rate, he had 
found it to be quite useful for that purpose, though 
perhaps the moulder might object to it because it was 
something new. The slag granulated into quite small 
pieces, and was quite light. 

{n reply to the Branch-President, he said that a tank 
was provided under the slag hole. But he warned 
co the use of a bucket, for that would soon be 

oled. 

The BRANCH-PRESIDENT remarked that the suggestion 
was quite a good one. 
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Fuel Savings in Brass Foundries 

Mr. C. F. ATCHISON, discussing fuel consumption 
in a well-run brass foundry, melting presumably with 
crucibles, said that a consumption of 1 ton of fuel 
per 5 tons of bronze or brass could be achieved in any 
reasonable crucible furnace; and it could be beaten 
in many cases. On the other hand, one sometimes 
came across brass foundries in which two or three 
times as much fuel was used, particularly jobbing 
foundries which were doing heavy work. He 
appreciated, however, that it must be very diffi- 
cult to achieve a low fuel consumption figure in such 
foundries. In some cases they would put the pot on 
during the morning, although the metal was not re- 
quired until the afternoon, and that was the cause of 
the waste as a rule. The remedy was to organise 
practice so that the metal was ready only just before 
it was required, and not a long time before. 

Speaking on behalf of his colleague, Mr. W. C. 
Cathcart, who had made some notes on non-ferrous 
melting, he referred to crucibles, urging that founders 
should use pots which would conduct heat better than 
would the old-fashioned pots, and that they should 
keep the pots clean. Sometimes one saw pots so 
drossed up that the time required for melting the 
charges was 25 per cent. longer than the normal; that 
was bad for the pots, and also from the point of 
view of fuel conservation. 

Another matter mentioned by Mr. Cathcart was that 
of blowing coke holes. Sometimes there was so much 
blowing that half the heat of the fuel came out in the 
form of carbon monoxide, at the waste gas outlet, 
and before the melt was completed there was hardly 
any coke left in the furnace. That was a constant 
problem, necessitating careful and intelligent control 
of the blast damper. 

Again, quite frequently one found more furnaces at 
work in a foundry than were really needed for the 
work in hand. The foundrymen, of course, were 
ensuring that they should have available the metal they 
required or might need at the time they used it. 
In these days at any rate no furnace should be lighted 
that was not really needed for the amount of work to 
be done, and he would be interested to know how that 
problem could be solved. 

The BRANCH-PRESIDENT could only suggest that more 
aor by the Ministry of Fuel and Power might 

e 


Mr. ATCHISON promised to send a copy of Mr. 
Cathcart’s written comments to Capt. Bennett, who 
assured him that they would be most acceptable. 


Economising in Oil Fuel 

Mr. A. Hayes was rather peeved that no reference 
had been made to the use of oil fuel, for the foundry 
with which he was concerned was operated almost 
entirely by fuel oil-fired furnaces. A visitor to that 
foundry, he said, might be excused for thinking that 
it was practically impossible to waste fuel when using 
those furnaces; but, unfortunately, there was a con- 
siderable waste in oil fuel. During the last few weeks 
he had made a number of investigations at his works 
in that connection. In the first place, he had found 
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that there was new labour coming into the works 
which was totally unaccustomed to the type of work 
done. These people thought, for example, that by 
turning up the oil supply on a furnace they achieved 
faster melting; unfortunately, however, it was found 
that that resulted in getting carbon into the combustion 
chamber, which ultimately slowed down the melting. 
Then he had run a series of tests involving the pro- 
vision of a calibrated supply tank for each furnace; 
and by examining the linings and crucibles when they 
were broken he had found that the furnacemen whose 
habit it was to run their furnaces hard, 7.¢., to use 
excess oil, were also very heavy on the wear and tear 
of the bricks and crucibles. To overcome that diffi- 
culty he was fitting a flow meter to each furnace, 
which would show the exact consumption of fuel oil, 
so that he could prove to any furnaceman whether or 
not he was exceeding the standard allowance. It was 
the policy of the management to have one of the 
laboratory staff available to stand with the furnace- 
man and operate the furnace with him if the operation 
were unsatisfactory. That had more or less a 
psychological effect; the furnaceman knew that some- 
body was taking an interest in him, and Mr. Hayes 
believed that a considerable amount of fuel oil was 
saved as a result—or at least that would be so 
as soon as the scheme came into full operation. 

Further, he was running a technical class for furnace- 
men once a week, at which he lectured on _ the 
technicalities of the job in very simple language. It 
was his experience that, when there were newcomers 
into the industry, who knew nothing about it, they 
would ultimately respond if the management took 
sufficient interest to lecture and to try to help them 
with their job. He did not claim there would be 
immediate response, but there would be response 
ultimately. 

Capt. BENNETT asked if Mr. Hayes was able to 
secure deliveries of flow meters. 

Mr. Hayes replied that he was trying to secure 
delivery at the moment. 

Capt. BENNETT said that he and his colleagues at 
the Ministry were very much concerned with the poor 
delivery of instruments, resulting from the big demands 
that were being made on the instrument makers. They 
were hoping to make arrangements to secure centralised 
purchasing for certain types of meters, through the 
Ministry, to enable supplies to go through in bulk 
and so be expedited. If those who experienced diffi- 
culty in connection with deliveries of measuring instru- 
ments which were essential for fuel economy would 
write, through their appropriate Fuel Economy Com- 
mittee, or direct, to the Secretary of the Fuel Efficiency 
Committee at the Ministry at Dean Stanley Street, 
Westminster, S.W.1, the Ministry would do all it could 
to help things forward. 

Mr. Hayes added that a further consideration arising 
from fuel economy was that of profits; every gallon 
of fuel oil saved meant a saving of 93d. 
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Compressed Air Wastage 

Mr. E. H. BROWN emphasised that one of the most 
serious wastages in the average foundry in this country 
was that of compressed air, and said he did not think 
that half the foundrymen appreciated how much com- 
pressed air cost. In perhaps 30 per cent. of the 
foundries in this country to-day, when moulds had to 
be blown out, the men would use the nearest air pipe 
and turn on the blast, without any attempt to cut down 
the jet. One particular firm, which had introduced 
proper valves for that purpose, had reduced its com- 
pressed air bill by 45 per cent. In the average shop 
nearly one-third of the air was wasted. 

The BRANCH-PRESIDENT agreed. 

Mr. Brown added that the cost of compressing air, 
in terms of electric power alone, was not light; if 
something could be done generally to reduce that 
wastage throughout the whole industry it would mean 
a very considerable fuel saving in the aggregate. 

Another source of waste was the open brazier. 
He appreciated that it was not possible to eliminate 
its use in every shop. Too often, however, when an 
open brazier was required, the men would knock a 
few holes in a 5-gallon drum, make a coke fire in it, 
and place it over the job they were doing. It would 
be well in some cases to cut it in half vertically when 
using it for drying moulds; that would reduce the 
effective heating area at the bottom, without reducing 
the depth of the fire, and the amount of coke used 
would be reduced considerably. 


A Timely Reminder 

Mr. G. C. Prerce (Past Branch-President) said he 
had listened to the discussion with mixed emotions, 
and he felt it was time that somebody took up the 
cudgels for the Institute of British Foundrymen. The 
FOUNDRY TRADE JOURNAL and the foundrymen them- 
selves at the meetings of the Institute, had been dis- 
cussing and urging fuel economy for years, and many 
new methods had been adopted from time to time to 
secure it. He was one of the foundry managers who 
were continually trying methods which would save 
coke, oil, etc. 

Commenting on the reference in the Paper to an 
overall metal to coke ratio of 2:1 in the case of 
gunmetal, i.e, 2 tons of gunmetal per ton of coke, 
and to the fact that experience showed a considerable 
variation in that ratio as between different foundries, 
he pointed out that a very large variation was to be 
expected between two foundries if one were producing 
billets only and the other producing a similar tonnage 
of castings. Bearing in mind the allowances for run- 
ners and risers, one would not expect the foundry 
which was producing castings to compete with the 
ratio achieved in the foundry producing billets. 

It would be appreciated, of course, that the authors 
of the Paper, both of whom were very prominent 


foundrymen and metallurgists, did come into contact 
with some extremely bad cases, because they were 
called in to advise in those cases. In the main, how- 
ever, whilst no one would disagree that it was incum- 
bent upon all foundrymen to economise in fuel as much 
as possible, he ventured to say that every responsible 


2 
4 
4 
| 
| 


392 FOUNDRY TRADE JOURNAL 


Fuel Conservation in Foundries 


foundryman had had in his mind for a considerable 
time the importance of fuel economy, and had done 
something in that direction. Bearing in mind that 
they had been studying the problem for years and 
were flattering themselves that they had effected 
economies, they did not like to be told that they 
were naughty boys. Indeed, he said jocularly, “I 
won't have it.” He felt bound to say something in 
defence of the poor foundry people who were actually 
doing the job. 

The BRANCH-PRESIDENT quite agreed, but added that 
the object of the Paper was to help the halt and the 
lame, and not to criticise those who were nearer 
perfection. 


Siandardising Unit Conversion 

Mr. HOLLIGAN, recalling Mr. Hudson’s reference to 
a new system of core drying which was available, 
asked for the name and address of those who were 
concerned with it, so that he could learn more about 
it. Foundrymen, he continued, were being asked, quite 
rightly, to make returns of ‘their fuel consumption 
per Ib. or per ton of finished castings. As he viewed 
the situation, however, surely they should return, not 
only their direct fuel costs, such as the costs of the 
oil or coke or other fuel or power used for melting 
the metal and making the castings, but also their 
indirect fuel costs, including the cost of power for 
driving conveyors, of electricity for lighting, and so 
on, all of which had to be considered in arriving at 
the fuel cost of the finished castings. It might be 
helpful to the foundry industry if the Ministry of 
Fuel and Power could indicate some means of con- 
version to common units. For instance, the manage- 
ment had to consider electricity in terms of kVA., 
fuel oil in gallons, coke in lbs., gas in therms, and 
so on, and it was necessary to bring them down to 
a common basis when discussing consumption. One 
foundry would give figures in terms of gallons of fuel 
oil per lb. of metal, another would give returns in 
terms of electrical units, and another would quote 
therms of gas. Some poor people would suffer head- 
aches when attempting to convert those figures to a 
basis on which comparisons could be made, and to put 
forward a fuel target. 

After inviting Capt. Bennett's comments on the use 
of creosote pitch as an alternative to fuel oil, he asked 
if Mr. Hudson had any suggestions to make con- 
cerning the optimum time for loading crucibles, it 
being borne in mind that the furnace operator had to 
heat the furnace, pre-heat the crucibles, and at the 
same time control metal quality and fuel consump- 
tion. 


Creosote Pitch as a Fuel 
Capt. BENNETT, replying to Mr. Holligan’s question, 
concerning the use of creosote pitch as a fuel, said 
that many difficulties were encountered when its use 
was first attempted, but he believed that they had 
since been straightened out, and it was working quite 
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well in those applications for which it was suitable. 
There was, however, a demand for creosote for other 
purposes, and the ability to use pitch without creosote 
“sweetening” would be very attractive to the 
Ministry; the matter was still being pressed. The 
purely technical considerations, which concerned the 
application to one kind of melting process, might with 
advantage be discussed in the Institute by members who 
had had experience of its use, or through the medium 
of the Founpry TRADE JouRNAL. There should be 
exchange of information between those who had used 
the fuels which the Ministry would like to see in use 
in wartime. 


With regard to a common basis of assessment of fuel 
consumptions, he was immensely relieved to be asked 
only to give a set of conversion factors as between 
different types of fuel. He was afraid the meeting 
would have asked—and it would have been legitimate— 
how to assess the fuel consumption per unit of finished 
product when the finished product itself could vary 
from billets to castings involving a great deal of 
machining, as well as varying losses from risers. It 
was clear that that could be settled only by a com- 
mittee of experts. The foundrymen themselves must 
agree on a factor which would bring them to a 
standard product; that was a most valuable function 
of an industry’s Fuel Efficiency Committee, the work 
of which would be of permanent benefit to the industry 
as well as of great assistance to the Government. 
Nobody else could do that as well as could the 
members of the industry concerned. However, the 
Ministry had a table of conversion factors covering 
the different kinds of fuel, and he would see that 
copies were made available to the Institute and the 
industry. 

(Capt. Bennett had to leave at this stage in order to 
attend another meeting, and thanks were expressed to 
him by the Branch-President for his courtesy in 
attending.) 


The New Feeding Process 

Mr. Hupson, dealing with Mr. Rhodes’ reference 
to the feeding of castings by a method which involved 
the use of an electric current, said that the process 
described had been used widely in America; it was 
used, for example, by his own company for the feeding 
of large ingots in nickel, monel, and so on, and there 
was no doubt that it was a very useful method of 
eliminating the excess metal normally used for the 
provision of feeding heads. He was very interested 
indeed to learn that Mr. Rhodes had used it, for he 
did not think it had been applied extensively in con- 
nection with sand castings. The type of casting 
exhibited by Mr. Rhodes was such that the method 
could be applied to it readily; but for the majority of 
castings it might not be applied so easily. 

Mr. Hudson then dealt with Mr. Atchison’s question 
concerning the training of foundry operatives, and said 
that if the various trade associations throughout the 
country can get going on the Ministry of Fuel scheme 
for forming the industry’s Fuel Committees, advice and 
help would be made available in the regions by the 
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industry itself, and it could be passed on to the 
founders who really needed some help. 

Expressing some sympathy with the remarks of Mr. 
Pierce, he said he appreciated that many foundries 
were doing their best to ensure fuel economy. Not 
only the big firms, but some of the small firms also 
had done very well in that direction. The idea of the 
Paper was to speed up the laggards. 

The name of the firm concerned with the new system 
of core drying, asked for by Mr. Holligan, was Modern 
Furnaces & Stoves, Limited, 275, Long Acre, Nechells, 
Birmingham, 7. 


Core Venting Coke 

Mr. McRae SmitH, dealing with the use of coke 
for venting and filling in large cores, and moulding 
pit beds, etc., said it was mentioned in the Paper 
because it was one direction in which coke was cer- 
tainly wasted, and it was necessary to face that fact. 
As he had mentioned in the Paper, the use of porous 
material such as blown crushed slag might be con- 
sidered. It might be prepared on the premises from 
cupola slag, by air blowing or other methods. No 
doubt the ingenuity of the foundry industry would 
find the answer to the problem eventually. One sug- 
gestion was that there should not be any filling at all, 
but that the core should be in the form of a shell, 
with vent pipes carried across the gap by various 
means, instead of using an ash- or coke-filled cavity 
to conduct the gases away. On medium size cores 
some foundries used perforated loam bricks of irregu- 
lar shape in place of coke or ashes. It had been 
suggested that the coke which was used for that pur- 
pose all came back from the fettling department and 
was used again, but that was not the case. One 
foundry manager had recently stated he had been 
looking into the matter and had estimated that about 
50 tons of coke was lost in his foundry each year 
through that source—and it was only a small foundry. 

Commenting on Mr. Brown’s reference to the wast- 
age of compressed air, he said he felt very strongly 
about it, and it would not be safe for him to say 
all that he thought about it. In the penultimate para- 
graph of the Paper it was urged that particular atten- 
tion should be given to remedying all leaks in the 
compressed air supply. Probably more air was lost 
in that way, and consequently more fuel was wasted 
in producing power for compressing the air, than 
was used legitimately from the compressed air lines, 
with properly constructed nozzles, for blowing out 
moulds. In wartime it might be advantageous to 
revert to the old-fashioned bellows. 

Expressing disagreement with Mr. Brown’s view that 
the open brazier could not be dispensed with entirely, 
he said it was purely a matter of supervision, organisa- 
tion and management, and he did not see why it was 
necessary to use open braziers in any foundry. Port- 
able heaters, fan-driven or compressed-air-driven. 
could be used for drying moulds, or the jobs could 
be dried in the stove, or a torch could be used for 
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skin drying. Of course, braziers were used very waste- 
fully for making tea, and so on. Perhaps the only 
legitimate use of braziers was for thawing frozen sand 
in emergencies during the winter, particularly in the 
northern districts, and where sand drying plant was 
not available. 

It was pleasing to hear the remarks of Mr. Pierce 
concerning the achievements of the foundry industry 
in the direction of fuel economy. Neither Mr. Hudson 
nor himself was in any way disparaging the work 
already done by the Institute in that direction. The 
people they wanted to get at were those who did 
not read the information given on the subject in 
the FouNDRY TRADE JouRNAL or the Proceedings and 
Reports published by the Institute. In regard to 
cupola coke beds, he did not think that any further 
great saving could be made. In some cases they 
might even reduce wasters, and consequently save 
man-hours, by increasing coke consumption there, but 
he did criticise the use of excessive fuel in the “ splits ~ 
for melting the charges. Many foundries, perhaps 
50 per cent. of them, if they would study very 
thoroughly the melting rate problem, would find that 
they could make really worth-while economies. In 
so doing they would improve the quality of their 
metal by achieving higher temperatures and quicker 
melting, and thereby reduce the number of waster 
castings produced. 

The BRANCH-PRESIDENT, at the conclusion of the 
discussion, emphasised the necessity to do everything 
possible to save fuel. It might be difficult, he said, 
to work up all the enthusiasm necessary among some 
of the workpeople, but he suggested that the Ministry 
of Fuel and Power might with advantage issue posters 
carrying slogans, as other Ministries had done. 
Posters of the “ Dig for Victory” type might do a lot 
in the desired direction. 


Vote of Thanks 


Dr. A. B. Everest (Past-President of the Branch), 
proposing a vote of thanks to the authors for their 
Paper, and to Capt. Bennett for having added so 
much to the interest and value of the discussion, said 
he had waited for the authors to emphasise the dangers 
of over-economy, for then the fun might have begun. 
Economy might be practised to such an extent as to 
give rise to the production of wasters, so that extra 
melting and extra man-hours were involved. But that 
was a very controversial subject, and he admired the 
way in which the authors had kept clear of it. 

Mr. PincoTt, seconding, said he was somewhat in 
sympathy with the remarks of Mr. Pierce, particularly 
knowing the difficulty of ensuring that the foundrymen 
would use the weighing machines and measures pro- 
vided for them. However, he endorsed whole- 
heartedly the recommendations in the Paper, and 
urged foundrymen to endeavour to fulfil them. 

The vote of thanks was accorded with acclamation; 
and thanks were expressed also to Mr. Faulkner for 
having organised the discussion. 
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AUSTRALIAN STEEL INDUSTRY 
PRODUCTION OF FERRO-ALLOYS 


Mr. H. C. Darling (chairman) described the com- 
pany’s ferro-alloy plant as a “lifesaver” for the 
Australian steel industry when presiding at the annual 
meeting of the Broken Hill Proprietary Company, 
Limited, held in Melbourne on August 28 last. 
Supplies of many ferro-alloys from overseas were now 
unprocurable except in small quantities and at famine 
prices, he said. In one ferro-alloy they had been able 
to assist a sister Dominion as well as_ supplying 
their own requirements; further, it had been possible 
to provide all other Australian users with ferro-alloys. 
A wide range was now covered, embracing ferro-man- 
ganese, ferro-silicon, ferro-chrome, ferro-titanium, 
ferro-zirconium, and ferro-molybdenum. In addition, 
the plant was producing large quantities of calcium 
carbide, a necessary material for the manufacture of 
magnesium. 

Their magnesium plant was in full operation. Time 
had confirmed the wisdom of its establishment, as 
fresh demands for many purposes continued to come 
into existence. Several alloys with magnesium were 
now being made. Aircraft manufacture was taking 
more and more of this metal. 


Tungsten Carbide Production 

The chairman also announced developments in con- 
nection with tungsten carbide. For some years, he 
said, they had endeavoured to obtain from overseas 
manufacturers the technique covering the manufacture 
of tungsten carbide products, but without success. It 
was originally a Krupp patent, and jealously guarded, 
with the result that information as to the technical 
details of its manufacture was of a most nebulous 
character. As the war progressed supplies of this 
material were difficult to obtain, with the prospect 
of becoming almost unprocurable. During 1940 their 
technical officers at Newcastle started studying all 
available data. In December, 1940, a research pro- 
gramme was instituted, and a proposal was sub- 
mitted for the erection of a pilot plant. Excellent 
progress was made in 1941, in spite of many difficulties, 
and in December, 1941, their shell annexe at Newcastle 
was using B.H.P. tungsten carbide tips, and by 
January, 1942, Rylands had changed over to the use 
of B.H.P. tungsten carbide drawing dies. They were 
now arranging to market, through the Commonwealth 
Steel Company, a wide range of tool tips at prices 
considerably lower than those for the equivalent im- 
ported article. Although in considerable use in peace- 
time, this was an exceedingly important product in 
wartime. They had now been asked by the authori- 
ties to investigate the possibilities of local manu- 
facture of further products associated with tungsten. 

Whyalla continued to be a hive of activity said Mr. 
Darling. Shipbuilding was progressing. Rapid Bay, 
South Australia, commenced production of limestone 
on August 13. 


Special Steels 
Australian Iron & Steel, Limited, had been called 
upon to increase its range of special quality steels, 
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principally for munition purposes. The number of 
guns forged was now running to big figures. This 
company had opened up several small iron-ore de- 
posits in New South Wales. Cost had been rising 
so much that an adjustment of prices must take place. 
This company had been living upon cheap raw 
materials purchased before the war, but these were 
now approaching exhaustion, and could only be re- 
placed at very much higher prices. 

The plant of Rylands Bros. (Aust.) Pty., Limited, 
had been in active production, a large proportion of 
its output going into munition purposes. An extreme 
shortage of wire for everyday use still existed, and 
was likely to continue. The Commonwealth Steel 
Company, Limited, had fully justified its calling up 
of further capital. As tool steel from abroad became 
more and more difficult to obtain, this plant was 
gradually coming into production. To-day, it could 
be said that the major portion of Australia’s tool steel 
requirement was being manufactured by this com- 
pany. Armour piercing shells were also in production, 
as well as many other steels and forgings for muni- 
tions purposes. Stainless and heat-resisting steels were 
being produced, but were only available for purposes 
connected with war production. 

Australian Wire Ropes had been fully occupied on 
all classes of wire ropes. Extensions to plant had 
had to be made. 


In 1941, Slovakia produced 978,000 metric tons of 
iron ore, against 862,000 tons in 1940, 766,000 tons 
in 1939, and 693,000 tons in 1938. The increase in 
output from 1939 to 1941 inclusive has been 41 per 
cent. Last year, the output of manganese ore was 
82,000 tons, against 60,000 tons in 1940, 55,000 tons 
in 1939, and 50,000 tons in 1938. Only one blast 
furnace, that at Tisovce, is operating at present in 
Slovakia, consuming about 13 per cent. of ore output. 
Of the rest, 36 per cent. goes to the Witkowitz works, 
17 per cent. to Trzynietz, and 34 per cent. to the 
Rimamurany works in Rumania. 


MAKING NAVY STEEL IN BASIC ELECTRIC 
FURNACES 


(Concluded from page 388.) 


However, someone had to eat the first raw oyster and 
several years in the use of this practice in making 
steel for various steel castings (a large percentage of 
them pressure castings), under strict inspection and in 
accordance with rigid specifications, have indicated 
that a finer grain size is obtained and fewer worries 
about meeting the physical requirements encountered, 
especially those two very worrisome = 
high reduction of area and the 120-deg. 

The Naval Research Laboratory has stated ‘that in 
fluidity tests, with moulds developed by them, longer 
spirals have been obtained by this steel than with steel 
made in their acid induction furnaces at the same tem- 
peratures as determined by optical pyrometers. 
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A NEW TIN-FREE GEAR ALLOY 
A CONTRIBUTION FROM CANADA 


The Hamilton Gear & Machine Company, of 
62-100, Van Horne Street, Toronto, have found a 
tin-free gear bronze which is not merely a substitute 
or ersatz material, but actually superior for this 
purpose to the conventional metal. In 1931 to 1934 
the firm conducted a lengthy series of researches on 
all phases of worm and gear design, including 
materials, and it was decided that a copper-tin-nickel 
bronze, 874:11:14 per cent., was the best. This re- 
sembles S.A.E. No. 65 plus nickel. 

For this reason the firm deemed the loss of tin 
from available resources as a very serious blow, and, 
soon after Pearl Harbour, set about finding a substi- 
tute. It tried in succession all the known copper 
alloys, except beryllium copper, which was not com- 
mercially available, giving special attention to several 
trade-marked bronzes known to be good for other 
urposes than gears. Then it settled down to the 
Ge job of trying all the combinations of all the 
commercially available alloying metals. 

The aluminium bronzes were not as good, as bear- 
ing metal, as the tin bronzes and when they fail they 
have the unfortunate characteristic of damaging the 
worm. The copper-silicon and copper-silicon-iron 
group were a failure. So was copper-niciel-zinc and 
copper-nickel-lead and quite a number of others. 
Moderate success was achieved with copper-nickel- 
silicon and copper-nickel-silicon-silver and copper- 
aluminium-antimony. These would qualify as 
“ersatz” materials. Better results were had with 
copper-nickel-antimony. This is really good—better 
for the firm’s productions than the peacetime bronze. 

The major object was to find a metal which, used 
as a worm gear, would have high load bearing ability, 
including both strength and resistance to wear, and 
would operate at a moderate temperature rise. All 
tests were of worm gears mated with hardened and 
ground worms, rigidly aligned in enclosed speed re- 
ducers with bath lubrication. The output power and 
the bath temperature were measured. The manage- 
ment of this concern is not prepared to say much 
yet about the value of this bronze for other purposes 
or for shock values, as tests are not complete in 
that direction. 

To determine the best proportions of the mixture, 
2 per cent. nickel was assumed from previous experi- 
ence, and a series of antimony variations was tried. 
The best results lay between 7 and 8 per cent. anti- 
mony. With the antimony determined, the metallur- 
gists tried varying the nickel, and found best results 
between 14 and 24 per cent. 

With the normal copper-tin-nickel bronze, gears 
were cast in a chill ring with considerable improve- 
ment over plain sand cast gears. Therefore all the 
copper-antimony-nickel tests were made in duplicate, 
chilled and unchilled. It appears at present that 


chilling this metal is no improvement, a plain sand 
cast gear being equally as satisfactory. A peculiarity 
of this metal is that it has never been found to pit 
or spall. When it fails, it is by simple abrasive wear 
of the surface. 
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Another odd feature is that double the rated full 
load (catalogue), i.e., about 45 per cent. of breakdown 
load, can be immediately applied to a new gear with- 
out causing prompt destruction, which is not the case 
with all gear bronzes. Some otherwise good bronzes 
must be carefully run in with low initial and rising 
increment loads, to cold-work the surface. This anti- 
mony bronze either does not need cold working, or, 
cold works instantly under applied overload without 
damage. 

Roughly stated, worm gears of this metal will ca 
about 25 per cent. more load than tin bronze, or will 
run about 15 deg. F. cooler at the same load. The 
reason for this may be in the micro-character of 
the crystalline structure. Mr. H. Bierbaum, 
metallurgist of the Lumen Bearing Company, of 
Buffalo, U.S.A., has made and tested some, and 
reports that it is a triplex structure, composed of 
three constituents of widely different micro-hardness. 
It has long been known that a duplex structure is 
essential for good bearing metal. Perhaps a triplex 
structure is still better. 

The average physical tests of metal of mean com- 
position are 8.4 tons per sq. in., yield (limit of pro- 
portionality); 14.2 tons per sq. in. ultimate; 74 per 
cent. elongation in 2 in., and 15 per cent. reduction of 
area. The inventors are neither applying for a patent 
nor are imposing restrictions. This is a free gift for 
the Allied Nations. 


BOOK REVIEW 


Patternmaking and Foundrywork.—Compiled by E. 
Molloy and published by George Newnes, Limited, 
Tower House, Southampton Street, Strand, London, 
W.C.2. Price 7s. 6d. net. 


Opinion on this book is likely to be divided, because 
it breaks away from the conventional treatment of the 
subject. Instead of starting with the timber used in 
patternmaking, and progressing from simple to the in- 
volved jobs, it follows through the job of making a 
crankshaft pattern from the receipt of the blue print 
and straightaway uses nearly 40 pictures for illustra- 
tion. Then crankcases, pistons and bedplates are simi- 
larly though not so extensively treated. Many useful 
tips are interspersed which even experienced pattern- 
makers will be glad to have. Metal patternmaking is 
much better covered than in most text-books. Chapter 
Ill—there are only four all told—goes back to the 
crankshaft and well describes and illustrates with 14 
pictures the moulding process. This done, the rest of 
the chapter is fairly scrappy. The book closes with an 
eight-page chapter on die-casting. If only the com- 
pilers had had the courage to confine their attention 
to descriptions of the making of a crankshaft, and a 
crankcase from start to finish, the reviewer feels cer- 
tain that a better book would have been available. 
As it now appears. it is open to the contention that the 
argument is inclined to run from the particular to the 
general. However, the reviewer likes the book and 
believes most technicians will endorse that attitude. 
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COAL UTILISATION RESEARCH 


New plans outlined by Sir Evan Williams for one million 
pounds expenditure over the next five years 


Sir Evan Williams, in his presidential address to 
the British Coal Utilisation Research Association, 
announced a million pounds scheme for research 
to develop the uses of coal. This represents the most 
important co-operative research project ever under- 
taken by industry in any country for the development 
of a national asset. The fund is being provided by 
the coal industry and the Government, and has the 
full support of manufacturers of plant and equip- 
ment for using coal. 

Referring to the responsibility of the coal industry 
for maintaining industrial activity and promoting the 
general welfare of the country, Sir Evan Williams 
said that this involved four factors. The first was 
harmony between capital and labour—and he was 
glad to say that the relations between the two sides 
of the industry had never been more cordial. The 
second was an equitable price structure which would 
distribute fairly between the different categories of 
consumer the cost of maintaining wages and technical 
progress within the industry. The industry had also 
to give organised service to its consumers, and fourthly 
it was essential by means of research to turn coal 
to the greatest possible advantage both as a fuel and 
as a raw material of industry. 

The present scheme will make the British Coal 
Utilisation Research Association the largest industrial 
research association in the country. 


Expansion in Last Five Years 

Sir Evan Williams was speaking at the fifth annual 
meeting of the B.C.U.R.A., which was held in London 
on December 17. When the restrictions upon publica- 
tion imposed by war conditions were removed, he said, 
they would be able to disclose an impressive record 
of national service. In the first five years since the 
Association was established, their budget has increased 
threefold from £25,000 in 1938 to £75,000 in the 
present year. This was a rate of growth unprecedented 
among industrial research associations, and it was re- 
markable that it should have taken place notwith- 
standing the difficulties and anxieties caused by the 
war. It was, however, quite overshadowed by their 
plans for the future. They had just completed 
arrangements for what was, he believed, the greatest 
scheme of co-operative industrial research ever under- 
taken in this or any other country. Early this year 
they laid before the Department of Scientific and 
Industrial Research proposals for expanding the 
Association to operate on a scale which would make 
it the largest industrial research association in the 
country. The Department responded by making an 
offer of grant which would enable the Association, 
with Government assistance, to attain an income of 
£200,000 a year for the next five years. The Central 
Committee of the Mining Association of Great Britain 
had authorised acceptance of this offer. This meant 
that they were aiming over the next five years at a 
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fund of no less than £1,000,000 to be used during 
that period for central research to develop the better 
uses of coal. 


Marked Increase in Average Efficiency 

Sir Evan Williams paid tribute to the Coal Utilisa- 
tion Research Planning Committee, which drew up the 
scheme and prepared the financial proposals. Coal 
was in two different ways a vital factor in British 
industry, he continued. It was by far the most im- 
portant source of heat and power, and it was also one 
of the most valuable raw materials of the chemical 
industry. The report of the Research Planning Com- 
mittee brought out the remarkable extent to which 
British industry was dependent upon the successful 
utilisation of coal. The efficiency of conversion of 
coal into useful heat and power had probably more 
than doubled during the past thirty years. They 
estimated that in 1913, when coal production stood 
at its peak figure of 287,000,000 tons, only 15 per cent. 
of the available energy was turned to useful account. 
By 1938, this percentage had been doubled, so that 
with an output of only 230,000,000 tons of coal, the 
amount of energy derived from coal and turned to 
useful account by the community had actually 
increased. This was manifested in the great expan- 
sion of industrial activity and the increased standards 
of domestic heat supply. Great though these advances 
have been, still only 30 per cent. of the potential 
energy in coal was being turned to useful account. 
That was, of course, a broad average. In some 
fields, the efficiency of utilisation was much higher; 
in others, it was much lower. It was very interest- 
ing, for example, that in almost every application of 
coal for transport, less than 10 per cent. of the potential 
energy was actually converted into tractive effort. 
Again, in the vitally important process, from a national 
point of view, of steel manufacture, the coal used 
per ton of steel in the most efficient open-hearth 
furnace only represents an efficiency of 12 per cent. 
on the theoretical requirements for melting and carbon 
reduction. 

If the present average efficiency could be raised 
from 30 to 45 per cent.—an improvement which should 
be well within the powers of organised research—this 
would be worth something like £60,000,000 a year to 
the country. This would effect a substantial reduc- 
tion in the production costs of British industry, and 
so improve its position in world markets. The coal 
industry would itself no doubt benefit in turn. Any 
advance so spectacular in the efficiency of coal utilisa- 
tion could hardly be expected within a short period 
of time, but he could say that some of the discoveries 
which had been made by their research workers in 
the field of combustion and the utilisation of heat 
had already laid foundations on which they could 
build with considerable confidence. 


Coal as a Raw Material 
Turning to the use of coal as a raw material of 
the chemical industry, Sir Evan Williams said that 
they were not at the present time concerned with 
anything like the same tonnages as were involved in 
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Coal Utilisation Research 


the use of coal as a fuel. Coal was by far the world’s 
greatest reserve of carbon compounds. Carbon 
compounds in the form of food, textiles, timber, drugs, 
dyestuffs and lubricants entered more intimately and 
widely into the life of man than those of any other 
element. It was fair to say that the whole of modern 
chemical industry had its origin in the products of 
coal carbonisation, but since the days of Perkin a 
newcomer had appeared on the scene—the petroleum 
industry—the source both of liquid fuels and of many 
important raw materials of chemical industry. It 
was quite wrong to suggest, as was sometimes done, 
that coal had failed to maintain the position in 
chemical industry in competition with petroleum and 
its products. On the contrary, he estimated that three 
times as great a quantity of products derived from 
coal was being produced by the chemical industry of 
the world as was produced from oil. Nevertheless, 
petroleum research was constantly opening new fields, 
and it behoves the coal industry, especially in this 
country, where coal was our only important source 
of carbon compounds, to bring to bear a no less 
organising capacity and scientific genius than the 
petroleum industry had displayed during the past 
twenty years. 

It was because they recognise this as a national 
task that they had launched this project. In the use 
of coal as a raw material, they could set before them- 
selves several well-defined aims. In the first place, 
they must improve existing coal treatment processes, 
such as carbonisation, in order to increase the yield 
of valuable products and to enable a wider range of 
coals to be used. Secondly, they must show how to 
produce from coal the stock materials of the chemical 
industry, alcohols, acids, saturated and unsaturated 
hydrocarbons, and the like. Thirdly, they wanted to 
produce directly from coal, without breaking up its 
structure, new materials of industrial value. Finally, 
they must produce liquid fuels from coal. Sooner 
or later, the world’s petroleum resources would be 
exhausted or, at any rate, would become so costly to 
work that liquid fuels from coal would be required to 
meet the insatiable demands of the internal-combustion 
engine for land, sea and air transport. We might 
be closer to that time than many people thought. In 
this connection, it must not be forgotten that the 
special fuels required for aviation were costly to 
produce even from petroleum. They had already made 
substantial progress in more than one of these im- 
portant fields. 


_ Belgian Congo produced 15,000 tons of refined 
tin in 1941; output for 1942 is expected to reach 
20,000 tons. As in the case of Bolivia, Great Britain 
and the U.S. are splitting the output on about a 
50-50 basis. A Belgian geologist has estimated the 


total exploitable tonnage of the three main producing 
areas at between 185,000 and 210,000 tons. Average 
tin content of the ore is estimated at 70 per cent. 
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LOW FREQUENCY INDUCTION 
MELTING FURNACE 


A new low-frequency induction melting furnace for 
non-ferrous melting, known as the Ajax-Wyatt, has 
given some remarkable results in melting aluminium 
and aluminium alloys, particularly duralumin. 

The electric operating principle involves transferring 
energy at ordinary commercial frequencies by means 
of induction, the practical application of which is 
illustrated in Fig. 1. With the input of current 
through the primary coil, A, the transformers, B, are 
energised, inducing heavy current flow in the V-shaped 
channel, C, where the phenomena known as motor- 
effect and pinch-effect occur. The channel, C, is 
always filled with molten metal and serves, with the 
full crucible, as a closed ring secondary of the trans- 
formers. Because of the low resistance of the metal 
in the channel, a relatively high current flows freely, 
producing a high concentration of controllable heat. 


Fic. 1.—DIAGRAMMATIC 
ARRANGEMENT OF 
THE AJAX -. WYATT 
Low-FREQUENCY 
MELTING FURNACE. 


Simultaneously, powerful magnetic fields within and 
about the channel establish an interplay of electro- 
magnetic forces causing the molten metal to flow up- 
ward, permitting cooler metal from the main crucible, 
D, to enter the channel as indicated by the arrows. 
The entire motion is smooth and continuous. This 
vigorous internal stirring action is visible, and tends 
to blend the metal, making a homogeneous mass. 

These low-frequency induction melting furnaces are 
constructed for spout or centre tilting. Spout tilting is 
especially suitable where metal is poured directly from 
the furnace into moulds, while the centre tilting type 
of furnace is used ir foundries where molten metal is 
conveyed in a ladle from the furnace to individual sand 
moulds. 

Since the heat is generated within the charge itself 
and energy does not have to be radiated or con- 
vected to the metal, the unit is claimed to give 
efficiency estimated at 15 per cent. higher than any 
other method yet devised.—* The Iron Age.” 


German stokers who manage to save coal by care- 
ful firing are to be given the following bonuses by 
order of the Coal Controller: For the first 20 tons, 
45 pf. a ton; for the next 20 tons, 80 pf. a ton; for 
the third, fourth and fifth 20 tons, Rmk. 1, 1.50 and 
2 respectively; and for quantities over 100 tons, Rmk. 
2.50 a ton or about 4s. per ton at pre-war rates. 
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RECORD RECOVERY OF SECONDARY 


METALS IN THE UNITED STATES 


Non-ferrous metals valued at $348,377,389 were re- 
covered in the United States from purchased scrap and 
residues during 1941, according to the U.S. Bureau of 
Mines. Recovery figures include the secondary metal 
contents of unalloyed metals, alloys, and chemical 
products. Metals recovered from new scrap resulting 
from manufacturing operations accounted for 
$143,114,982, or 41 per cent. of the total value, while 
recovery of metals from old scrap amounted to 
$205,262,407. A total of 344 plants were classified 
as remelters, smelters, or refiners of non-ferrous scrap 
metals in 1941, and 1,192 manufacturers and foundries 
(including brass mills and chemical works) reported 
consumption of purchased scrap. Many foundries 
and manufacturers made their initial entry in the scrap 
market in 1941 in search of materials to fill orders, 
while other consumers who used scrap during the first 
half of the year were unable to obtain priorities for 
further purchases. 


Aluminium and Copper 


Recovery of secondary aluminium and aluminium 
alloys totalled 106,859 short tons in 1941, compared 
with 80,362 tons in 1940. Remelters consumed 98,084 
short tons (gross weight) of aluminium scrap in the 
production of 83,933 tons of secondary aluminium 
ingot, and the total aluminium scrap consumed for alli 
purposes amounted to 126,447 short tons (gross weight) 
in 1941. 

Copper recovered from purchased scrap as metal, in 
alloys and in chemical compounds totalled 726,396 
short tons in 1941, compared with 532,046 tons in 
1940. Refiners and ingot makers consumed 138,747 
short tons of unalloyed copper scrap and 284,205 tons 
(gross weight) of brass and bronze scrap in the pro- 
duction of 129,541 short tons of secondary unalloyed 
copper and 299,021 tons of brass and bronze ingots. 
Total purchased copper and copper alloy scrap con- 
sumed for all purposes in 1941 amounted to 1,004,170 
short tons (gross weight). Of this quantity, 52 per 
cent. was consumed by 109 remelters, smelters and 
refiners, 31 per cent. by 36 brass mills, and 17 per 
cent. by 1,028 foundries and miscellaneous manufac- 
turers. Secondary copper-base products made in 1941, 
comprised 135,869 tons of unalloyed copper, 299,021 
tons of copper alloy ingots, 308,407 tons of secondary 
brass and bronze in commercial shapes such as sheet, 
rod, and tubing, 152,637 tons of brass and bronze cast- 
ings, and 9,804 tons of copper in chemical products. 


Lead 

Recovery of secondary lead rose 53 per cent. to 
397,416 short tons (net weight) in 1941 from 260,346 
tons in 1940. Consumption of battery lead plates 
surpassed 1940 figure by almost 100,000 tons, and a 
66 per cent. increase in consumption of drosses showed 
that dead stocks of low-grade by-products were brought 
into the market. Refined secondary pig lead totalling 
75,292 short tons was produced at 131 plants classed 
as remelters, smelters, or refiners, and production of 


DECEMBER 31," 1942 


secondary antimonial pig lead amounted to 226,355 
tons (gross weight). Altogether, 409,488 short tons 
(gross weight) of secondary lead and lead-base alloy 
products were reported by 615 consumers of purchased 
scrap in 1941. 


Non-ferrous Nickel and Secondary Tin 

Nickel recovered as metal and in alloys from non- 
ferrous nickel-bearing scrap totalled 5,315 short tons 
in 1941 compared with 4,152 tons recovered from 
non-ferrous scrap in 1940. Of the 1941 total, 248 tons 
were recovered as metal, 1,267 in nickel-base alloys, 
3,396 in copper-base alloys, and 404 tons in chemical 
products. Non-ferrous nickel scrap consumed in 1941 
totalled 16,953 short tons (gross weight), more than 
half of which was nickel silver. Of the total scrap 
used, 7,121 tons were consumed by 36 remelters, 
smelters and refiners, 7,025 tons by 17 brass mills and 
2,807 tons by 92 foundries and miscellaneous manu- 
facturers. 

Recovery of secondary tin as metal and in alloys 
totalled 42,033 short tons in 1941, compared with 
33,222 short tons in 1940. Of the 5,900 tons of un- 
alloyed secondary tin recovered, 5,089 tons were pro- 
duced as pig tin from tinplate scrap at seven detinning 
plants. Almost one-fourth of the 1941 yield of second- 
ary tin was produced in the form of tin-base products, 
including metallic tin, tin babbitts, and tin chemicals. 
The next 40 per cent. emerged as the tin content of 
lead-base alloys, such as solder and type metal, and 
the remaining 36 per cent. filled the greater part of 
the tin requirements in secondary brass and bronze 
products. Only 23 per cent. of the total secondary 
tin recovered was supplied by tin-base scrap, com- 
pared with 39 per cent. from copper-base scrap, 23 
per cent. from lead-base scrap, and 15 per cent. from 
tinplate scrap. 


Secondary Zinc 


Zinc recovered from scrap and residues, as metal. 
in alloys, and in chemical products, totalled 283,967 
short tons in 1941, compared with 222,013 tons (re- 
vised) in 1940. Of the total zinc recovered in 1941. 
89,656 tons were recovered as net zinc content of 
59,503 tons of zinc slab and 18,950 tons of zinc dust 
produced by distillation, and 10,389 tons of slab zinc 
produced by remelting. Secondary zinc amounting to 
48,504 tons was contained in zinc chemical products, 
and other secondary zinc products such as remelt die- 
cast slab, sheet, powder, and anodes totalled 3,907 
tons. An additional 143,236 tons of secondary zinc 
were recovered in secondary brass and bronze, includ- 
ing both the zinc originally contained in copper-alloy 
scrap and the zinc in zinc-base scrap added to second- 
ary brass in the melting furnace. 


At the end of August, the American Rolling 
Mill Company completed its new $6,000.000 “ Belle- 
fonte * blast furnace. Erected in about 300 working 
days, it will produce some 1,000 tons of pig-iron a 
day, more than its namesake produced annually 100 
years ago 
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COMPOUND IRON AND ALUMINIUM 
PROCESSES 


REVIEW OF RECENT RUSSIAN WORK 


Various attempts have been made to find a 
substitute for smelting bauxite in place of the 
Miguet electric furnace in which ferruginous 
bauxite is treated with burnt lime and coke. In 
Russia a substitute process has been tried with 
an iron blast furnace of 200 cub. m. using wood 
charcoal and a bauxite from the Urals containing 
40 to 45 per cent. alumina, 15 to 20 per cent. Fe.0; 
and 4 to 10 per cent. silica. Later the same 
charge was smelted in a larger blast furnace (930 
cub. m.) at the new Tula works. According to 
M. LuGcowzow, B. Kowa and W. BESHANISCHWILI 
in “ Stal,’ 100,000 tons of an aluminous slag was 
produced in this way in the first eight months of 
1939, together with 90,000 tons of pig-iron. 
Ordinary coke with 11.8 per cent. ash and 1.7 per 
cent. S was found not suitable for this process, and 
better results were achieved with a coke from 
Makejewka containing 7 per cent. ash and 1 per 
cent. S. The slag is very viscous and the large 
quantities smelted caused frequent interruptions, 
although in no case did the charge scaffold. In 
later tests, dolomitic lime was also added to depress 
the fusion temperature of the slag and reduce the 
viscosity. A steady campaign was still not realised, 
and the tests were discontinued. The iron tempera- 
ture was between 1,480 and 1,500 deg, C., and the 
temperature of the slag between 1,590 and 1,670 
deg., both measured optically. The charge ratio 
consisted of 5 tons of coke, 3.5 tons of bauxite, 
3.4 tons of lime, 0.15 ton of manganese ore and 
4.5 tons of steel turnings. 


At the beginning of 1940, similar tests were 
carried out at Saporoshe in a 1,150 cub. m. blast 
furnace, using Uralian bauxite, lime, steel turnings 
and coke in the following proportions: 8.8 tons 
of coke, 9.5 tons of bauxite, 7.5 tons of steel turn- 
ings and 7 tons of lime. With varying success, 
smelting was continued to the middle of the year, 
until a serious perforation of the furnace shell 
brought the tests to a close. After a 54-year cam- 
paign the furnace was taken out of commission in 
September, 1939, having made 1,626,000 tons of 
pig-iron; relining and reconditioning occupied 45 
days. The furnace sow was not touched. Cracks 
in the base were filled with concrete, but only the 
surface sealed. The high temperatures reached in 
smelting bauxite caused the sow to melt, and the 
pig-iron to run through cracks in the foundations, 
to escape as a fountain in the pig-bed some 70 ft. 
away. 
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While the tests at Tula and Saporoshe were not 
satisfactory and had to be discontinued owing to 
damage to the blast furnace, better results were 
achieved in tests in a furnace of 480 cub. m. capa- 
city at Dniepropetrovsk between July, 1940, and 
June, 1941. The bauxite melted satisfactorily and 
the whole campaign went off smoothly. This time 
the furnace was taken out of commission as, with 
the opening of the Soviet war, no further deliveries 
of bauxite were being made from the Urals. 


In these tests, the charge consisted of the follow- 
ing proportions: 5 tons of coke (9 to 12 per cent. 
ash), 3.5 tons of bauxite, and 3 tons of each lime 
(with 1 to 1.5 per cent. silica), and steel turnings. 
The blast pressure was up to 1.3 atmos., and the 
blast temperature between 750 and 800 deg. C. 
Coke consumption was 1,400 to 1,500 kgs. per ton 
of pig-iron; the iron temperature was between 1,550 
and 1,600 deg., and the slag temperature 1,700 to 
1,750 deg. About 280 tons of pig-iron were pro- 
duced daily, and 380 tons of slag. The composi- 
tion of the pig-iron was: C, 4.5 to 5 per cent.; 
Si, 2 to 3; Mn, 0.8 to 1.0; P, 0.1 to 0.15; S, 0.01 to 
0.05; and Ti, 0.6 to 1.2 per cent. The average 
composition of the slag during February, 1941, 
was: Alumina, 45 per cent.; SiO., 7.2; CaO, 44; 
Fe.O;, 2.0; S, 1.6; and TiO., 0.4 per cent. 


The iron was pigged and used for foundry pur- 
poses. The slag was tapped into ladles and cast 
into prepared deep beds, where it was left for 10 
to 14 days to a depth of 0.5 to 0.7 m. and then 
taken out with an excavator and delivered to the 
Saporoshe aluminium works, where it was crushed, 
ground and lixiviated in the usual way. 


As the war intervened, various other problems 
could not be investigated, such as a modification of 
the process to enable similar ores from the Nikopol 
district to be treated in the same way as those from 
the Urals. It was proposed to do this in a smaller 
furnace (220 cub. m.) and experimentally use a 
blast with and without oxygen enrichment. The 
main aim of the tests was to evolve a suitable 
method for treating ferruginous ores in the blast 
furnace for the extraction of aluminium where 
high-grade bauxite ores are not available. Blast 
furnaces of medium capacity were found by the 
Russian investigators to be quite suitable for this 
purpose, furnishing a slag which can be further 
treated for the extraction of aluminium. Prerequi- 
sites for the success of the process appear to be a 
uniform silica content in the charge, a carefully 
controlled schedule for tapping the slag and iron, 
and low-ash coke. The furnace must be lined with 


best fireclay bricks, and the temperature not higher 
than for satisfactory fluidity of the slag. 
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GERMAN PUBLIC COMPANIES IN 1941 
CHANGES IN HEAVY INDUSTRY 


According to statistics for 1941, issued by 
“Wirtschaft und Statistik,” the organ of the 
Statistisches Reichsamt, the number of public 


companies in Germany proper continues to 
diminish, with a corresponding increase in 
average capital invested per company, al- 


though, including invaded countries, there was 
a small increase in the total number of com- 
panies last year owing to the conversion of con- 
cerns in Danzig, the Warthegau, Kattowitz, Memel- 
land and Eupen-Malmedy, into German companies 
with capital in Reichsmark. These conversions en- 


Taste I.—Concentration of German Public Companies, 
1933 to 1941. 


Total Average 
No. nominal capital per 

End of of capital. company 
companies. Million 1,000 
Rmk. Rmk. 
1933. 9,148 20.635 2,256 
1934 .. 8,618 19.790 2,296 
1935... 7,840 19.556 2,494 
1936... 7,204 19.225 2,669 
1937... 6,094 18.705 3,069 
1938* .. 5,518 18.745 3,397 
1939 5,353 20.335 3,799 
1940* .. 5,397 21.494 3,983 
1941* .. 5,418 24.908 4,597 


* Since 1938, including Austria. Since 1940, including 
Sudetenland, and since 1941, including new areas. 


tailed 87 companies, with a total capital of 248 
million Rmk. The progressive concentration of 
capital in Germany since the advent of the Nazi 
régime is aptly shown by Table I, which indicates 
that the average capital of 4.6 million Rmk. at the 
end of 1941 is about double the corresponding 
figure for 1933. Much of the capital increase last 
year was due to the operation of the decree of 
June 12, which limited dividend payments. 

It is seen from Table I that in 1941 the number 
of registered companies increased by 0.39 per cent., 
while the capital increase was nearly 16 per cent. 
Companies with a nominal capital below 500,000 
Rmk. have diminished from 5,453 to 2,013 between 
1933 and 1941, i.e., by roughly 37 per cent., while 
the number of large concerns, those with a nominal 
capital above 5,000,000 Rmk., has increased from 
679 to 779, their capital holdings showing an expan- 
sion from 15,246 to 20,199 million Rmk. Com- 
panies with a nominal capital between 500,000 and 


DECEMBER 31, 1942 


5 million Rmk. have declined by 12.9 per cent. from 
3,016 to 2,626, while total capital has declined from 
4,574 to 4,301 million Rmk., or by 6 per cent. 


During 1941, 206 new companies, with a capital 
of 3,590 million Rmk., were registered, and 185 
companies with a total capital of 175 million Rmk. 
were liquidated. The bulk of the new capital in- 
vested was due to increases in capital amounting 
to 2,188 million Rmk. In the mining group, there 
were at the beginning of 1941, 110 companies with 
a total capital of 3,713 million Rmk.; these figures 
increased to 118 companies with a total capital of 
4,600 million Rmk. during the year. The number 
of coal companies remained unchanged at 23, but 
their total capital was raised 15 million Rmk. to 
1,015 million; mixed coal and iron-ore companies 
increased from 16 to 17, with a capital increase 
from 1,281 to 1,311 million Rmk.; lignite mining 
companies increased from 27 to 30, with a capital 
increase from 411 to 575 million Rmk.; potash- 
mining companies were unchanged at five, but 
there was a capital increase from 174 to 191 million 
Rmk.; ore-mining companies still numbered three, 
with a capital of 1 million Rmk., while companies 
engaged in ore mining, smelting and manufacture 
were unchanged at 13, but their capital was in- 
creased from 614 to 794 million Rmk. 


Practically the whole of the 24 per cent. increase 
in the total nominal capital of the mining com- 
panies was due to capital increases. In the whole 
of the coal and iron-ore mining sub-group, the 
capital increase last year was 35 million Rmk., 
while capital increase in the lignite mining industry 
was 80 million. Only one company with a capital 
of 6 million Rmk. was liquidated. Capital invest- 
ments in the ore-mining, smelting and manufactur- 
ing group expanded by 180 million Rmk. The 
whole of the mining group includes 20 companies 
with a nominal capital between 5,000 and 500,000 
Rmk., averaging 250,000 Rmk. per company; 36 
companies with a capital between 500,000 Rmk. 
and 5 million Rmk., averaging 2,083,000 Rmk. per 
company; and 62 companies with a capital each 
exceeding 5 million Rmk. and averaging 7,290,000 
Rmk. Almost 98 per cent. of the capital invested 
in mining in Germany is held by the large con- 
cerns with a capital exceeding 5 million Rmk., the 
remaining 2 per cent. is held by about 56 small 
companies. The colliery and mixed ore and coal- 
mining companies at the end of last year numbered 
40, of which 32 had a capital exceeding 5 million 
Rmk., with an average of 7,220,000 Rmk. per com- 
pany. Only two companies had a capital less than 
500,000 Rmk., and six others a capital between 
500,000 and 5 million Rmk. 
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HYDRO-ELECTRIC DEVELOPMENT 
IN SCOTLAND 
ELECTRO - METALLURGICAL PROSPECTS 


The Committee on Hydro-Electric Development in 
Scotland, appointed in October, 1941, to consider the 
practicability and desirability of further developments 
in the use of water-power resources in Scotland for 
the generation of electricity, have made their report 
to the Secretary of State for Scotland. They recom- 
mend the creation of a new public service corporation 
called the North Scotland Hydro-Electric Board. 

The development programme of the Board should 
have three primary objectives:—(a) To attract to the 
Highlands through the offer of cheap and abundant 
power a share in the vital and expanding electro- 
chemical and electro-metallurgical industries; (6) to 
develop such further power as may be required for the 
consumers of existing. undertakers or for consumers 
in its own distribution area, the surplus being exported 
to the grid; and (c) to develop on an experimental 
and demonstrational basis isolated schemes in isolated 
districts. 

It seems probable that the long-term technical scheme 
will involve the construction of a high-tension trans- 
mission line or lines connecting with the Grampian 
132,000 volt line at Aviemore, proceeding via the 
Inverness and Easter Ross district to link up the larger 
developments in the Inverness-shire and Ross-shire 
areas, thence to the neighbourhood of Lochalsh, thence 
via the Lochaber district and the Argyllshire and West 
Perthshire developments to connect up with the grid 
in the neighbourhood of Glasgow. Another loop of 
this ring main would proceed eastwards to Aberdeen 
and eventually link up with the main lines from 
Rannoch and Tummel. Some of the new transmission 
lines might advantageously be constructed to operate 
at 264,000 volts—twice the voltage and thrice the 
carrying capacity of the existing grid lines. 


THE WORLD’S LARGEST STEEL 
FOUNDRY? 


The American Steel Foundries Company has started 
production in a new plant, believed to be the largest 
steel foundry in the world. It was designed for the 
production of cast armour for tanks. The foundry 
represents an investment of about $26,500,000 in build- 
ing and machinery, and was financed by the Defence 
Plant Corporation. The plant is equivalent to two 
plants in one, for with the exception of six open- 
hearth furnaces, all other facilities are duplicated in 
each half of the structure. This is to avoid loss of 
time in transporting materials over the long distances 
within the buildings. Nearly 31 of the 94 acres are 
covered with large buildings having a length of 
1.590 ft. The employees are expected to be about 
40 per cent. women. Most departments will work 
three 8-hr. shifts per day. Ground was first broken on 
March 3 and construction completed on October 20, 
with the six furnaces ready for operation. 
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SUPPLY OF NON-FERROUS METALS 
NEW CONTROL ORDERS 


The Minister of Supply has made the Control of 
Non-Ferrous Metals (No. 11) (Copper, Lead and Zinc) 
Order, 1942, and the Control of Tin (No. 5) Order, 
1942. Both Orders came into force on December 17. 

The No. 11 Order makes certain modifications in the 
provisions controlling the acquisition or sale of copper, 
lead and zinc, and ores, concentrates and specified 
scrap containing these metals, it having been found 
necessary to provide a closer control over the use of 
the metals. The most important modifications are that: 

(1) Persons who consume not more than one ton of 
any of these metals per month are no longer exempted 
from the licensing procedure; and 

(2) Additional classes of scrap and waste containing 
these metals are, for the first time, brought within the 
scope of the licensing procedure. 

As hitherto, it will not be necessary for a scrap mer- 
chant to obtain a licence for the acquisition of scrap 
which he subjects to no process other than cleaning, 
crushing, or sorting. 

The new Order maintains the present scale of maxi- 
mum prices for copper, lead and zinc, and by Direc- 
tions Nos. 1 and 2, which are issued with the Order, 
the existing premiums and discounts on these prices 
for special shapes or delivery in small lots are also 
maintained. 

Under the new Control of Tin Order, persons acquir- 
ing no more than one hundredweight of tin a month, 
who have been hitherto exempt from the licensing pro- 
cedure, will now have to obtain a licence before acquir- 
ing any quantity, however small. 

Copies of the Orders (the No. 11 Order is S.R.&O. 
2534/5/6, price 3d., and the Tin Order is S.R. & O. 2532, 
price 1d.) may be purchased from H.M. Stationery 
Office, London, W.C.2, or through any bookseller. 

All inquiries should be addressed to the Non- 
Ferrous Metals Control, Grand Hotel, Rugby. 


Less Tin for Cans 

An additional series of regulations designed to re- 
duce the consumption of tin became operative on 
December 21, under an Order issued by the Ministry 
of Supply. 

Further restrictions are imposed upon the manufac- 
ture from tinplate of ends of certain food containers, 
and the whole and some parts of containers used for 
the distribution of products of the paint industry may 
no longer be made from tinplate or terneplate. 

Copies of the Order, the Control of Tins, Cans, Kegs, 
Drums and Packaging Pails (No. 9) Order, 1942, 
being a further supplement to the existing No. 5 Order, 
may be obtained from H.M. Stationery Office (price 
1d.—S.R. & O. 2507). 


Mr. GeorceE M. Verity, who founded the American 
Rolling Mill Company in 1899, died last month, 
aged 77. He was chairman of the company. Mr. 
Verity was an outstanding figure in the United States 
steel industry as well as being a civic leader and a 
writer on economic subjects. 
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PERSONAL 


Mr. H. WHITTAKER has been elected a director of 
the Cape Asbestos Company, Limited. 

Sir Ropert HixTon, while remaining a director of 
the United Steel Companies, Limited, has retired from 
the deputy chairmanship of the company. 


Lt.-CoL. H. B. RIGGALL, J.P., a: director of Ruston 
& Hornsby, Limited, and Davey, Paxman & Company, 
Limited, has been elected a vice-president of the 
British Engineers’ Association. 

Mr. ARCHIBALD McKinstry has been elected a 
member of the Council of the British Engineers’ Asso- 
ciation. Mr. McKinstry is deputy-chairman and 
managing director of Babcock & Wilcox, Limited. 


Mr. Frep C. Stewart has made a gift of £10,000 
as a contribution towards the development of the 
Engineering Department of the University of Glasgow. 
Mr. Stewart is chairman of Thermotank, Limited, 
Glasgow, the Thermotank Engineering Company, 
Limited, and of Kelvin, Bottomley & Baird, Limited, 
the scientific instrument makers. 


Mr. A. MacLeop has been appointed commercial 
manager of Dorman, Long & Company, Limited, in 
succession to Mr. J. A. Russell, who has retired. Mr. 
Russell’s wide experience in the iron and steel trade, 
gained over a period of almost fifty years with the 
company, will continue to be at the disposal of the 
directors. 


Mr. ALBERT CORKER, director and general manager 
of the Midland Iron Company, Limited, Rotherham, 
has felt it necessary to retire from the position of 
general manager of the company. He _ joined 
the company 59 years ago. Mr. Corker will retain 
his seat on the board, and continue a full-time con- 
nection with the company. The Midland Iron Com- 
pany will celebrate its centenary in 1944. It was taken 
over as a subsidiary by Thos. W. Ward, Limited, in 
1930. Mr. Anthony J. Wainford, who before the 
war was a district representative of Thos. W. Ward, 
Limited, on the North-East Coast and, later, Ministry 
of Supply officer in that district, has been appointed 
a director of the Midland Iron Company, Limited, 
and will take over the position of general manager. 


Wills 
= F. G., a director of British Lead Mills, 


Benton, W. A., head of the research department of 
. Avery, Limited, Soho Foundry, Bir- 


ANNUAL OUTPUT of the new Volta Redonda iron 
and steel works in Brazil, which are expected to 
come into partial production about the middle of 
1943, will finally be (compared with total Brazilian 
iron and steel imports in 1938): Rails, etc., 80,000 
(40,000) tons; rods and bars, 42,000 (44,893) tons; 
sheets, 53,000 (44,475) tons; galvanised iron, 15,000 
(18,328) tons; and tinplate, 40,000 (38,710) tons. The 
works are to have a blast furnace of capacity 1,200 
tons a day, a battery of 55 Koppers coke ovens, and 
4 open-hearth furnaces. 
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CONTROL OF MACHINERY AND 
PLANT 


The Machinery, Plant and Appliances (Control) 
(No. 3) Order, 1942, which came into force on Decem- 
ber 9, replaces previous Orders and makes substantial 
amendments of, and additions to, the schedule of 
machinery, plant and appliances, the supply and 
acquisition, and in certain circumstances the use, of 
which is already prohibited except under licence from 
the Board of Trade. 

To avoid possible contravention of the Order, manu- 
facturers and prospective acquirers of machinery, plant 
and appliances should obtain copies of the Order 
from H.M. Stationery Office (S.R. & O., 1942, price 
2d.), or through any bookseller, and acquaint them- 
selves with its full provisions. 

Application forms for licences may be obtained from 
the Machinery Licences Division, Board of Trade, 1-6, 
Tavistock Square, London, W.C.1. 


Iron and Steel Plant 

The position under the Order regarding the acquisi- 
tion of machinery by iron and steel manufacturers and 
founders is virtually unaltered, for a General Licence, 
published as S.R. & O. No. 2488, and attached to the 
Order, authorises the acquisition of controlled goods 
by such users. The relevant clauses permit the acquisi- 
tion of machinery :— 

(a) By a person carrying on the business of a 
founder or the business of producing steel where 
acquisition has been approved by the Admiralty, the 
Minister of Aircraft Production, or the Minister of 
Supply; 

(0) Where acquisition has been approved by the 
Minister of Works and Planning; 

Acquisition of machine tools which can be acquired 
only under the authority of a licence granted or 
direction issued by the Minister of Supply is also 
permitted. 


NEWS IN BRIEF 


SHAw GLascow, LimiTeD, Maryhill Ironworks, 
Glasgow, announce that their employees’ contributions 
to the infirmaries’ fund during the past year amounted 
to £283. 

DuRING THE PAST YEAR the employees of the Mirr- 
lees Watson Company, Limited (engineering and 
foundry departments) subscribed towards the Red 
Cross and various institutions the sum of £912. 

JUSTICES OF THE Peace for Sheffield recently 
appointed include Mr. S. C. Goodwin, chairman of the 
Neepsend Steel & Tool Corporation, Limited; Mr. 
John Green, director of Thos. Firth & John Brown, 
Limited; Mr. Colin Laycock, chairman and managing 
director of J. Beardshaw & Son, Limited, steel and 
tool manufacturers; Colonel F. A. Neill, past Master 
Cutler, chairman and managing director of James Neill 
& Company (Sheffield), Limited, steel and tool manu- 
facturers; and Mr. A. B. Winder, director and general 
manager of the English Steel Corporation, Limited. 
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IS CHARACTERISED by —— 


closeness of grain structure, 
) uniformity of composition and 


Ss T A N T O N fine graphitic carbon evenly 
f distributed. 

IS PRODUCED to 
. guaranteed analysis in seven 
4 standard grades. 


CAN BE MADE to 
i- REFINED customers’ individual require- 
mn ments with total carbon from 
2°6 per cent. upwards. 


G RO N SHOULD BE USED to 


tone up high phosphorus irons 

and scrap, to replace Hematite, 
is and to produce castings for all . 
i high duty purposes. 


~ Users are invited to avail themselves 
of of the Stanton Technical Service which 

offers free expert advice on special 
he 


mixtures and other Foundry problems. 


THE STANTON IRONWORKS GOMF. / LIMITED, NEAR NOTTINGHAM 
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COMPANY NEWS 


(Figures for previous year in brackets.) 
Anti-Attrition Metal—Dividend of 5% (same). 
George Kent—lInterim dividend of 3% (same). 
Cape Asbestos—lInterim dividend of 24% (same). 
Hale & Hale (Tipton)—Dividend of 74% (same). 
Lake & Elliot—Final dividend of 15%, making 20% 

(same). 

Wellman Smith Owen Engineering—Interim dividend 

of 5% (same). 
ohnson Matthey & Company—Interim ordinary 
dividend of 3% (same). 

Electric Furnace Company—Interim dividend on the 
ordinary shares of 34% (same). 

Broom & Wade—Net profit for the year ended Sep- 
tember 30, 1942, £194,833 (£176,070); ordinary divi- 
dend of 224% (same). 

Moss Gear Company—Net profit, after tax, for the 
year to August 31, £77,688 (£77,359); final dividend on 
the ordinary shares of 124%, plus a bonus of 5%, 
making 25% (same). 

S. E. Opperman—tTrading profit for the year to 
July 31, £84,712 (£56,857); goodwill written off, £2,000 
(same); tax reserve, £61,198 (£34,673); dividend of 10% 
(same); to staff fund, £500 (same); forward, £17,830 
(£14,885). 

Kendall & Gent (1920)—Trading profit for the year 
ended September 30, £64,007 (£62,090); depreciation, 
£8,746; net profit, £38,082 (£40,828); dividend of 15% 
and a bonus of 5%, making 20%; income-tax, N.D.C. 
and E.P.T., £25,000; forward, £17,194 (£15,111). 

Electrical Switchgear & Associated Manufacturers— 
Net surplus for the year ended October 31, £11,345 
(£11,444); preference dividend of 5%, less tax, £2,875; 
ordinary dividend of 10% (same), £6,875; forward, 
£13,899 (£12,303). The profit of the operating com- 
pany, Brookhirst Switchgear, Limited, for the year to 
July 31, 1942, after depreciation and provision for 
E.P.T., was £62,702 (£58,812). 


NEW COMPANIES 


(‘ Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Information 
one by Jordan & Sons, 116, Chancery Lane, London, 

Non-Ferrous Alloys (S.0.T.), Forster House, Market 
Square, Tunstall, Stoke-on-Trent—£3,000. 

Bailey & Andrews, Ealing Road, Alperton, 
Wembley, Mdx.—Engineers. £5,000. H. Bailey and 
R. Andrews. 

E. E. Bates (Engineers), Sandwell Engineering 
Works, Little London, Walsall, Staffs—£5,000. E. E. 
Bates, H. A. Fletcher, and L. Bates. 

Dudley Non-Ferrous Casting Company—To take 
over the business carried on as “ Newey & Homer” at 
Londonfields Works, Newey Street, Dudley. £10,000. 
E. N. Dawber and E. S. Bowers. 


Mr. JoHN GaAvINe, late of James Bertram & Son, 
Limited, Leith Walk Foundry, Edinburgh, died on 
December 15. 
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NEW TRADES MARKS 


The following —— to register trade marks appear 


in the “‘ Trade Marks Journal” : 


wheels. CRAVEN Bros. (MAn- 
CHESTER), LimiTED, Greg Street, Reddish, Stockport. 

“ ACCULITE "—Unwrought and partly wrought com- 
mon metals and alloys. SyKES & HARRISON, LIMITED, 
Piercy Street, Ancoats, Manchester. 

KANTHAL "—Electric machinery, furnaces, etc. 
AKTIEBOLAGET KANTHAL, c/o Marks & Clerk, 57 and 
58, Lincoln’s Inn Fields, London, W.C.2. 

“ Rex ”’—Conveyors, Hoist, and elevators; power 
transmitting machinery; screening machinery, etc. 
CHAIN BELT Company, c/o Eric Potter & Clarkson, 
11, Park Row, Nottingham. 


WELSH SIEMENS STEEL WORKERS’ 


WAGES 
The joint board for the South Wales Siemens steel 
trade, meeting at Swansea recently, received a 


report from a sub-committee appointed to deal with 
claims arising from output changes due to war con- 
ditions and the advance in the cost of living. It was 
agreed to remodel the various percentage schemes so 
as to consolidate the ex-gratia percentages in base rates 
and, in addition, to give a special 10 per cent. bonus 
to ensure the payment of a minimum of 3s. extra per 
week to employees under 21 and a minimum of 6s. 
per week to those over that age. The arrangement 
reached in 1940, whereby the sliding scale was stabilised 
at 40 per cent., is unaffected by these changes. 


RETURNS OF STORAGE SPACE 


There are increasing demands for premises or parts 
of premises for urgent war purposes. The Control 
of Factory and Storage Premises already possess 
returns of floor space in factories and warehouses, 
and now require information of floor space in whole- 
sale and retail premises. Owners of such premises 
with a floor space of 10,000 or more sq. ft. are now 
required by a Board of Trade Order to make returns 
concerning these premises. Applications for the neces- 
sary forms should be made to the Registrar of Factory 
and Storage Premises, Board of Trade, Neville House, 
Page Street, London, S.W.1. 

Copies of the Order (S.R. & O., 1942, No. 2264) 
may be purchased from H.M. Stationery Office, price 
1d. net, or through any bookseller. 


CONTRACTS OPEN 


Elland, January 6—Iron castings (tender No. 11) 
during the year ending March 31, 1944, for the High- 
ways Department of the Urban District Council. Mr. 
F. R. Birkhead, engineer and surveyor, Council Offices, 
Elland, Yorks. 

Manchester, January 5—Supply and erection of two 
electrically driven capstans and four bollards, for the 
Electricity Department. Mr. H. C. Lamb, chief engi- 


neer, Electricity Department, Town Hall, Manchester, 
2. (Fee £1 1s., returnable.) 


DE 
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requests all Managements— 


in the National interest—to 


Coal, Coke, Gas & Fuel Oil 
are precious — 


INS ULATE 
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i 
General Refractories Ltd 
Head Office: Genefax House, Sheffield, Telephone: 31113 (6 lines) 
. RICKS BASIC BRICKS ACID RESISTING MATER PLASTICS 
INSULATION SILICA BRICKS SILLIMANITE CEMENTS 
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Raw Material Markets 


IRON AND STEEL 


Production is again in full swing at most iron and 
steel works, following the short break for Christmas. 
Some works which did not take the full holiday will 
be closing at the New Year, but nowhere is an 
extended holiday being taken, unless the need for 
repair work is really vital. In most cases it was pos- 
sible for overhauls to be carried out in the short 
time the plants were idle over Christmas, The iron 
and steel industry is working on the assumption that 
production will have to be expanded still further in 
1943 and the news that supplies of iron ore and 
other raw materials from North Africa are to be made 
available to Britain will be welcomed, as these supplies 
should facilitate an expansion of the output of hema- 
tite and other good quality irons. 

Hematite and low-phosphorus irons are needed in 
substantial tonnages by the heavy engineering works, 
which are turning out castings for Government 
departments and other vital consumers. For a long 
time past they have not been getting all the hematite 
and low-phosphorus iron they would have liked to 
acquire and substitutes have had to be incorporated 
in their mixtures. On the whole, this has worked 
quite well, as adequate quantities of high-phosphorus 
iron, refined iron and steel scrap have been forth- 
coming. Nevertheless, a larger distribution of low- 
phosphorus and hematite irons would be of material 
value at the present time. Raw material for the light 
foundry trade is in ample supply. This section is 
mainly interested in high-phosphorus iron and users 
are able to obtain all they require, stocks being on 
hand at many consuming points. Conditions con- 
tinue to be on the quiet side among light-castings 
foundries and there is little prospect of there being 
any improvement until after the war, as this branch 
caters almost exclusively for the domestic trade and 
export market, both of which are restricted. 

There is still little of which to complain in connec- 
tion with the foundry coke trade and most users’ needs 
are promptly met. There have been reports from time 
to time of scarcity of wagons for the movement of 
coke, but this has not handicapped consumers, who, 
in the main, have ample stocks on which to draw 
should deliveries fall behind schedule. Special atten- 
tion is being paid to buyers who have little or no 
accommodation for stocking. Foundry coke prices 
have been advanced by ls. 6d. ver ton as from Janu- 
ary 1, making the price of Durham best fuel 
delivered Birmingham and Black Country stations 
70s. 9d. per ton. 

The steel industry expects to have even heavier 
demands made on it during the coming year than 
in 1942, as the production of the various weapons 
of war is likely to be on an even higher level. At 
present, there is particular pressure on the makers of 
plates. Steel sheets are also well taken up, while 
cold-rolled strip and bright-drawn steel bars are being 
utilised for armament and munitions purposes on a 
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wide scale. Special grades of steel continue to move 
away very freely and even larger tonnages than the 
makers are turning out would readily be consumed 
if available. Further efforts to expand the production 
of these descriptions will be made during the coming 
year. 


NON-FERROUS METALS 


The Christmas and New Year holidays halted only 
for a brief period the consumption of non-ferrous 
metals at the works engaged on the production of war 
materials. It may be confidently stated that the out- 
put of munitions, armaments and weapons of war 
generally will be further expanded during 1943, so 
that the consumption of metals will be greater 
than at any time since the war began. Thus it may 
be necessary to add to the restrictions already imposed 
on the use of non-ferrous metals and the maximum 
amount of economy will have to be practised all 
round. Non-essential consumers cannot expect to 
acquire more than a small proportion of their normal 
requirements, while even priority users will have to 
exercise all possible care in order to conserve supplies. 

It has just been announced that the United Kingdom 
is to get from North Africa supplies of zinc ore and 
concentrates of lead bullion and ore, among other raw 
materials. There are lead mines in Algeria, French 
Morocco and Tunisia, which produced not inconsider- 
able outputs before the war. Mining operations have 
since deteriorated, however, so that economic assistance 
may be required if the North African mines are to be 
harnessed to the United Nations’ war effort. Algerian 
production of lead ore in 1938 amounted to 4,575 tons 
of fine lead; in French Morocco 18,700 tons of metallic 
lead content was raised in the same year, while the 
1938 output of metallic lead content in Tunisia was 
18.848 tons. 

Several thousand Bolivian tin miners who had been 
on strike have now returned to work, and it is under- 
stood that negotiations are continuing, and that a full 
and definite agreement will be reached. The miners 
had been demanding a 100 per cent. increase of wages, 
and the disturbances which followed necessitated the 
declaration of martial law in the mining areas. 


THE Erre Engineering and Foundry Union has been 
awarded bonuses of 5s. in respect of moulders, iron- 
dressers, patternmakers, light-moulders, range-fitters. 
and 2s. 6d. for apprentices employed in the Hammond 
Lane Foundry Company, Limited, and Tonge & Tag- 
gart, Limited. The bonuses are retrospective from 
dates in September and October. 


THE SHIPBUILDING EMPLOYERS’ FEDERATION and the 
Confederation of Shipbuilding and Engineering Unions 
have agreed that the wages of male employees aged 
21 and over be increased by a war bonus of 6s. a 
week, payable from the beginning of the first full 
pay week in January. The bonus for youths and for 
women employees will be proportionately increased. 
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FLUXITOL for Perfect Casti { 
SULDING MANSFIELD MOULOING SAND 
oO} TD epairs 
CHINE L EFFICIENT service, with consultation 
ROBSON R“FRACTORIES LIMITED ( ) 
47, Coniseliffe Road, Darl! WARD LID’ Albion Works, SHEFFIELD. 
ERSHAM, KENT. —or “Crome: Cu Telephones : Sheffield 26311 (15 lines) Mansfield 371 


“ENAMELLING MUFFLES | 


ast Engin. 
Library 


MOST PROGRESSIVE FOUNDRIES USE 


TRIBON 


THE SUBSTITUTE FOR 
BENTONITE 
SOMETHING NEW 


NO IRRITATING FUMES” 


SAVING IN FUEE 


 ¥OERED CORE COMPOUND 


HIG STRENGTH—HIGH POROSITY 


BEUSED WITH WET SAND 
TH DISTRICT CHEMICAL CO., LTD. 
4 VEALTH HOUSE, 1-19, NEW OXFORD STREET, LONDON, W.C.1 


AND F HOUSE, FOUNTAIN STREET, MANCHESTER, 


CUPOLAS 


THE CUPOL WITH TUYERES PLACED BELOW INSTEAL 
OF INSIDE THE BELi 


LTD., SMETHWICK. Nr. BIRMINGHAP 


Airheaters and Drying Plant, Works Layout and Equipment 
tive you independent advice on your enamelling plant— 


TEISEN, C. Eckersall Rost, Birmingham 
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BRAND 


REFRACTORIES 


Th CARBORUNDUM 
TRAFFORD PARK MANCHESTER 
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WESTON WORKS OFFICES 
FAVERSHAM 1, EAST STREET 
KENT FAVERSHAM, KENT 


TELEPHONES: FAVERSHAM 2246/7 ‘GRAMS: EASIRAM, FAVERSHAM 


By courtesy of Modern Foundries Ltd., Halifax 
Your labour problems can be overcome with 


efficient equipment 


BritisH MouLpING MACHINE CoO. LTD. 


The fact that goods made of raw materials in short supply owing to war conditions are advertised 
in this paper should not be taken as an indication that they are necessarily available for export 
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Morri f'1S—the foundryman’s 
pulley-block 


You may never have to unload a peal of 
cathedral bells, but in the foundry trade, 
sooner or later, you are sure to need 
good dependable lifting tackle. 
Foundrymen, engineers, practical people 
with lifting jobs in plenty, will not trust 
. either their equipment or their products 
i to badly madelifting blocks. They insist 
on the best, and the best to them means 
Morris, not only for blocks, but also for 


overhead cranes 
jib cranes 
hand cranes 
lifts 

runways 
telphers 
conveyors 
lifting trucks 
winches 

jacks 
hoist-blocks 
sack hoists 
stackers 
mobile cranes 


Herbert 
Mortris 
Limited 


Loughborough England 
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HEAT RESISTING 
STEELS 


reminds me 
PUT A NOTE ON MY PAD—’ Phone a3 


The activities of the BROCKHOUSE Or- 
ganisation cover such a wide field that 
there are but few problems in the industrial 
world that would not be of direct interest to 
one or another of their numerous branches. 
Brockhouse Castings Ltd. are concerned 
largely with the production of 


HEAT-RESISTING STEELS 


THE NAME THAT CARRIES WEIGHT 


for Heat Treatment Furnaces, Pyro- 

BROCKHOUSE meter Sheaths, Annealing Pots, Fuel 

onsult Brockhouse on all matters 

be be pertaining to Heat Resisting Steels 


and they will advise and supply 


Phone: Fallings Park 31221 the requisite alloys. 
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THE GREETINGS 
THE SEASON 


to all users and to everyone 
employed in the Foundry Trade 


We have striven to maintain our service 


at the highest possible level during 1942 
and we thank our many friends for their 
co-operation and support, looking forward 
; with confidence to the New Year. 


CORN PRODUCTS CO. LTD. 
9 KINGSWAY e LONDON, W.C.2 


Birmingham Manchester - Leeds - Newcastle - Glasgow Bristol 


San 


7 
RDEK 
oO 
5 
‘ 
5 
a 


8 FOUNDRY TRADE JOURNAL 


DECEMBER 31, 1942 


The way to turn out clean work—quickly ! 


The special disc-valve gear in this CLIMAX CHIPPER 
gives such smooth control that the operator gets the 
feel’ of the job at once. Starting with a few gentle 
taps he can work up confidently to a very high 
chipping speed. The air consumption is low—and, 
limits to which the 


owing to the fine precision 


specially hardened moving parts are ground, the 
consumption remains low even after continuous hard 
use. This is a light, handy tool that will speed up 
production wherever there is chipping to be done 
May we send you full details? 


CLIMAX ROCK DRILL @ 
ENGINEERING WORKS, LTD. 
4, Broad St. Place, London, E.C.?, 


EXCLUSIVE PATENTED FEATURE 
INSTANTLY ADJUSTABLE 


COMBINATION FLAT-RAM-JOLT ”’ 


MOLINEUX 


(FOUNDRY EQUIPMENT) LIMITED 


CLIMAX 
PNEUMATIC 
CHIPPING HAMMER 
TAS/CXT.237a 
oO 
|| 
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USE PEASE’S REFINED PIG IRON 


The lron with a Reputation for Consistently Good 
— Quality for Over a Quarter of a Century — 


The Use of a Reliable Iron as a Foundation for your 
Mixtures will Eliminate your Troubles from Varying Scrap 


MALLEABLE, CYLINDER, AND IRONS FOR ALL HIGH DUTY 
CASTINGS SUPPLIED TO YOUR EXACT SPECIFICATION 


PEASE & PARTNERS LTD. 


TEES IRON WORKS. 
TEL. Now: MIDDLESBROUGH 3664 MIDDLESBROUGH 


READY FOR USE 
THE FINEST CORE AND MOULD WASH 


JAMES DURRANS « SONS LTD. 
PHOENIX WORKS & PLUMPTON MILLS. PENISTONE NR. SHEFFIELD 
Telephone: PENISTONE 2/857 Telegrams -Blacking, Penistone 
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WE SUPPLY THE LEADING IRON, STEEL & NON-FERROUS FOUNDRIES WITH 


PARTING POWDER 


Est. over 75 years. JAMES DURRANS AND SONS LTD. 
PHGNIX WORKS & PLUMPTON MILLS, PENISTONE nr. SHEFFIELD 


Phone: Penistone 2! and 57 Grams: Blacking, Penistone 


GEAR DRIVEN PESBLE 
MILL. Type 

Made in a range of sizes up to 

2,000 Ibs, working capacity, 


DIRECT DRIVEN PEBBLE 
MILL. Type 3 


Arranged with Fast and Loose 
Pulleys. Made in range of sizes 
up to 400 Ibs, working capacity, 


PORCELAIN POT MILLS 


These mills are for Laboratory testing samples 
and are made up in various units containing 
from one to nine pots. 


3 | London Office: 329, High Holborn, W.C.1!. Phone: Holborn 6023 


JSTEELE4& COWLISHAW, Engineers (Dept. 18), COOPER STREET, HANLEY, STOKE-ON-TRENT 


OW LEATHERS 


In all shapes and sizes, 
and for all types of 


MOULDING MACHINES 
and FLEXIBLE JOINTS 


Send us your enquiries 


HENRY BEAKBANE 
LIMITED 


'ANNERY, 
STOURPORT-ON-SEVERN 


KING Bros. 


(Stourbridge), Ltd., STOURBRIDGE, England. 


Telegrams : “‘ KING BROS., STOURBRIDGE.” 


STOURBRIDGE CLAY. 


THE Highest Awarps for Gas Retorts and other goods (in 
Fire Clay) have been awarded to Kine Broruers for their 
goods made from their renowned STOURBRIDGE Fire CLAY. 
Manufacturers of CUPOLA BRICKS, Best QUALITY. 
Lessees of DELPH and TINTERN ABBEY BLACK and 
WHITE CLAY. BRICKS FOR REGENERATIVE SET- 
TINGS. BLAST FURNACE LININGS. COWPER and 
other HOT AIR STOVE BRICKS. 


Coke Oven Bricks a speciality. 
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ROTARY 
FURNACES 


FIRED BY 
FUEL OIL 
TOWNS GAS 
“PULVERITE” 
OR 
CREOSOTE 7 
PITCH 
MIXTURE 
STEIN & ATKINSON L™- 
47, WOLSEY ROAD, + 
EAST MOLESEY, SURREY. 4 
TELEPHONES : Telegrams : 
MOLESEY 3111-2 METASTEINA, PHONE, LONDON q 
UNPRECEDENTED EFFICIENCY AND ECONOMY 7 
IN DRYING CORES AND MOULDS 3 
“ ” 
NEWSTAD STOVES pry sy RECIRCULATION } 
UNIFORM AND ; 
HALF THE FUEL COSTS 
GREATER STRENGTH = 
WITH LESS BONDING 
MATERIAL 
LESS TIME AND : 4 
LABOUR 
AND DEGASIFIED 4 
MODERN FURNACES AND STOVES LTD. q 
275, LONG ACRE - NECHELLS - BIRMINGHAM, 7 
TELEPHONE : EAST 1806 TELEGRAMS: MOFUSTOLIM, B’HAM 7 
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GREAVES- 
ET;CCHELLS 
ELECTRIC STEEL 


FURNACES 


. More than 100 Furnaces supplied 
om during last 7 years 
WATSON ROTATING 
ae ELECTRIC FURNACES 
Ensure 
RAPID & CLEAN MELTING 
THOROUGH MIXING 
NON-FERROUS METAL 
MELTING 
ELECTRIC FURNACES 
Single, Two, or Three Phase 


Contractors to Home and Foreign 
Governments 


WATSONS 


(METALLURGISTS) 


LIMITED 


PATTERN LETTERS 
BRASS AND IRON DOWELS 
*PLASTIFIL” PATENT FILLET 
LEATHER AND WOOD FILLETS 
RAPPING PLATES 


LIFTING 
STRAPS 


Manufactured by 


j. W. & C. J. PHILLIPS LTD. 


POMEROY STREET, NEW CROSS 
LONDON, S.E.14 


oe og Pulvometal Works, Mill Lane, 
DRONFIELD 
EVERYTHING FOR THE In Stock 
PATTERN SHOP POWDERED 


PLUMBAGO 


CEYLON GRADES 
POWDERED 


BLACKLEAD 


BLACKING 
EXTENDER 


VAUGHAN JONES & Co. 
8, Union St., Liverpool, 3 
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% GROUND SILICA, QUARTZ AND 
FELSPAR 


% FLUORSPAR, GRAVEL & GROUND 
% ENAMEL FRITS 
AND 


* ALL OXIDES AND CHEMICALS 
FOR VITREOUS ENAMELLING 


& Co. 


C. E. RAMSDE 


LTD. 
FOLEY COLOUR & CHEMICAL WORKS 


FENTON, STOKE on TRENT 


Revolving 
or x 
Stationary 
Batch or 
Continuous 


treatment, 
Over or 


TRADE MARK 
BATCH MILL, 
1 to 20 cwts. 


per charge. 
CONTINUOUS 


- Smedley Brothers, 


LOAM GANISTER| [ 


= MILL. 
— Belper. 5 to 40 tons 
GRAMS Derbyshire. per hour. 
England. Belt or 
Electric- 
Motor 


Driven. 
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FOR INDUSTRY 


Eatoughs Ltd. of Earl Shilton, Leicestershire, 
are the originators of women’s smartly cut 
industrial clogs with leather uppers and 
wooden soles for those engaged on war work, 
particularly where oil, sludge, metal filings, etc. on 
floors render ordinary leather or crepe soled 
footwear unsatisfactory. 


Sizes 3 to 8. Black and natural. 9/3d. pair for Bulk 
Orders from Employers only. No coupons if Certificate 
obtained from Divisional Factory Inspector, otherwise 


2 per pair. 
per pa 


ENQUIRIES INVITED FROM 


EMPLOYERS ONLY 
FOR BULK DELIVERY. 


EATOUGHS LTD. 


EARL SHILTON, LEICESTERSHIRE 


Telephone : Earl Shilton, 2148 


or 
London : Imperial House, Dominion St., South Place, Moorgate E.C.2 
Telephone: Kelvin 5265 


a 
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RIGHT TO THE FRONT! 


The present emergency has provided scope enough for real technicians, just as it 
has shown up others whose reputations have outlasted their usefulness in industry. 
Ours is an organisation composed of younger men, keen and well-trained, which 
has established itself everywhere as the makers of: 


SOMMERFIELD’S SUPERIOR SHOTBLAST 


44, St. Way S ERFIEL Works : 
8, CAMDEN ROAD, LONDON, N.W.! 
London, N.W.|! Telephone: GULiver 3443/4 Barnet, Herts. 


ULTRA 


OILS & COMPOUNDS 
Correct those CORE OILS 
Defective Castings 
SEMI-SOLIDS 
with The scientific products 
4 Cc re] L Ss of a firm who make The 
EFFICIENCY Five 
IRON & STEEL SERVICE 
first importance Practice 


of work are ’ 
ULTRA Al, ULTRA R 

ULTRA CREAM, ULTRA 
XX, ULTRA SEMI-SOLID 


CORE GUMS 


We make a Specia 
ULTRA STEEL M OULD PAINTS 


SCOLS WORKS FREE WORKING SAMPLES * SEND US YOUR ENQUIRIES 
MANCHESTER, I5 CORE OILS LTD. 


Telephone : Trafford Park 1760 MetierWorks, College St, ROCHDALE 


HIGHEST 


CEMENTS 
QUALITY 


MAJOR, ROBINSON 
& CO., LTD., 


Telegrams : Blowpipe, Manchester. Telephone : 2866 


JAMES DURRANS & SONS 


HONE : PENISTONE 2! and 57 LIMITED 
GRAMS : BLACKING, PENISTONE PHCENIX WORKS & PLUMPTON MILLS, PENISTONE, Nr. Sheffield 


Published by the Proprietors, INDUSTRIAL NEWSPAPERS, LIMITED, 49, Wellington Street, London, W.C.2; 
and Printed in Great Britain by HARRISON & Sons, LTD., 44/47, St. Martin’ s Lane, London, W.C2. 
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Gp 


... for trial heats and. 


experimental 
work... 


the Ajax-Northrup high frequency 
furnace . . . ideal for melting 
special heats of copper, aluminium, 
bronze, brass, iron, steel, nickel, 
silver, gold, platinum, iridium, 


palladium, rhodium, etc., etc. 


Furnace Capacities 4 ozs. to 40 lb. 


Spark-gap Converters 3kVA to © 


35kVA Motor-Generator Sets 
10okW to 40okW. 


These furnaces may be used for melting in vacuo or 
under inert atmosphere, full technical information from: 


ELECTRIC FURNACE Co. Ltd. 


Netherby . Queen’s Road . Weybridge . Surrey 


TELEPHONE: WEYBRIDGE 3891 
TELEGRAMS: ELECTRIFUR WEYBRIDGE 
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